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ANCIENT. rue starve or aTHENE 

The greatest of all Sculptures of the Parthenon, the 
Goddess Athene, stood 40ft. high. In her right hand 
was held a representation of Nike (Victory) while 
her left rested on the shield whose surface depicted 
the battle of the Greeks and the Amazons. The cost 
of the statue was fabulous, the flesh’ parts being of 
ivory and the draperies of pure gold 


MODERN 


From the fashioning of rare and loveiy materials in 
Ancient Greece, to the almost unlimited scope of 
modern metal fabrication, one great bond remains— 
Craftsmanship. Tcday it is used, not to commem- 
orate War in fashioning the shape of its Goddess, but 
to achieve final victory and lasting peace in the form 
of faultless aeronautical design and performance as 
typified by the products of The Serck Organisation. 
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BACKGROUND TO ACHIEVEMENT 


Scarcely a British ‘plane takes to the air without the assistance of BIH. From 
the pulsating magneto with its vital spark to the tiny Mazda lamp on the control 
board, BTH has contributed a generous quota to fiying efficiency. Included in 
this electrical equipment are starters, generators, air compressors, engined-speed 
indicators, under-carriage and fiap operating equipment, petrol pump motors, etc. 


BTH research has contributed much to the efficiency of the air-arm in combat 
and defence and especially in the development of Air Commodore Whittle’s jet 
engine, work on which was commenced in the BTH Rugby factory as early as 1936. 
The first successful flight of an aeroplane fitted with this engine was in May, 1941. 
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THE SOCIETY’S PRIZES 


The Society offers a number of valuable prizes, most of 


them annually, Full particulars of the conditions attaching 


to the awards of these prizes may be obtained on application 


Society’s Gold Medal 

This is the highest honour which the 
Society can confer for work of an outstand- 
ing or fundamental nature in aeronautics. 


British Gold Medal for Aeronautics 

The British Gold Medal for Aeronautics 
is awarded for an achievement leading to 
advancement in aeronautical science. 


Simms Gold Medal 


The Simms Gold Medal is awarded 
annually for the best paper read in any year 
before the Society on any science allied to 
aeronautics, e.g., meteorology, wireless tele- 
graphy, instruments. 


The George Taylor (of Australia) Gold 
Medal 
The Taylor Gold Medal is awarded 
annually, at the discretion of the Council, for 
the most valuable paper submitted or read 
during the previous session. 


Wakefield Gold Medal 

The Wakefield Gold Medal is awarded 
annually to the designer of any invention 
or apparatus tending towards safety in flying, 
and is open to members or non-members. 


Society’s Silver Medal 

The Society’s Silver Medal is awarded, at 
the discretion of the Council, 
advance in aeronautical design. 


for some 


British Silver Medal for Aeronautics 

The British Silver Medal for Aeronautics 
is awarded for an achievement leading to 
advancement in aeronautical science. 


Society’s Bronze Medal 

The Society’s Bronze Medal is awarded, 
at the discretion of the Council, under the 
same conditions as those for the Silver Medal, 
but for some less important advance in aero- 
nautical design. 


Wilbur Wright Memorial Premium 

The Wilbur Wright Memorial Lecture is 
held annually, a premium of fifty pounds 
being awarded to the lecturer invited by the 
Council to deliver the lecture. The lecture 
is usually given alternately by an American 
and an Englishman, and is the most impor- 
tant aeronautical lecture of the year. It is 
delivered whenever possible, on the last 
Thursday in May of each year. 


British Empire Lecture 

The Counci! of the Royal Aeronautical 
Society have completed the arrangements for 
the founding of a British Empire Lecture. 

The lecture, on any aeronautical subject 
approved by the Council, will be delivered 
annually in September in London, by a 
lecturer, chosen in alternate years from the 
British Dominions and Colonies and Great 
Britain. 


The Council, by founding this British 
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Empire Lecture, are anxious to encourage 
new ideas and new points of view from all 
parts of the British Empire, and to make the 
Lecture second only in importance to the 
Wilbur Wright Memorial Lecture. 

The British Empire Lecture will have a 
premium of £50 attached to it, and in the 
case of lecturers coming from the Dominions 
and Colonies an allowance up to £100 will 
be paid towards the Lecturer’s expenses. 

It is proposed to hold the first lecture in 
September, 1945, and _ suggestions for 
lecturers should be received by May 8lst, 
1945, at the latest. 


R.38 Memorial Prize 

The R.38 Memorial Prize is offered 
annually for the best paper received by the 
Society on some subject of a technical nature 
in the science of aeronautics, preference being 


given to papers which relate to airships. The 
prize is twenty-five guineas. 
The Herbert Akroyd Stuart Lectures 

Under the will of the late Mr. Herbert 


Akroyd Stuart a sum of £700 is held in trust 
by the Society for the offer of a prize every 
two years, for the best paper or lecture read 
or given before the Society dealing with the 
Origin and Development of Heavy-oil Aero 
Engines. The prize is open to members and 
non-members. 


Edward Busk Memorial Prize 

The Edward Busk Memorial Prize is 
offered annually for the best paper received 
by the Society on some subject of a technical 
nature in connection with aeroplanes (includ- 
ing seaplanes). Its value is twenty guineas. 


Pilcher Memorial Prize 

The Pilcher Prize is 
annually, at the discretion of the Council, 
for the best paper by a Student on heavier- 
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SOCIETY’S 
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PRIZES 


than-air craft or any analogous subject. Its 
value is five guineas. 


Usborne Prize 

The Usborne Prize is offered annually, at 
the discretion of the Council, for the best 
paper by a Student on some subject in con- 
nection with Aero Engines. Its value is five 
guineas. 


Major Baden-Powell Memorial Prize 

The Major Baden-Powell Memorial Prize 
is awarded in May and December of each 
year to the student who is considered the 
best student by the examiners in the Society's 
Association Fellowship examinations. _ Its 
value is three guineas. 


Elliott Memorial Prize 

The Elliott Memorial Prize is awarded 
twice yearly to the apprentice at Halton who 
has the highest percentage of marks in the 
passing-out examination. Its value is 2} 
guineas for each award. 


R. P. Alston Memorial Prize 


The R. P. Alston Memorial Prize is 
awarded to any Graduate or Student of the 
Society for work done leading to improve- 
ment in the safety of aircraft, and particularly 
for improvement in stability and control. Its 
value is approximately £5. 


Branch Prize 

The Council offer an annual prize of 
twenty guineas for the best paper read 
before the Branches during the previous 
lecture Session. The prize is open to any 
member of the Society or of any Branch. 


Journal Premium Awards 

The Council has set aside an annual sum 
of £250 to be given as premium awards to 
authors of papers published in the Journal. 
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AN APPRECIATION 


The Council of the Royal Aeronautical Society 
wish to thank those Companies who, by 
their generous co-operation, have done so much 


to help in the preduction of the Journal in its 


new form. 
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JOURNAL PREMIUM AWARDS 


The Council have set aside an annual sum of £250 for the award of premiums for 
| papers published in the Journal and the Council hope that members will 


contribute papers on their own special subjects. | 
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Contents of the Journal 

33rd_ Wilbur Wright Memorial Lecture: 
Aviation’s Place in Civilisation, by T. P. 
Wright. 

Test Flying, by Sq. Ldr. J. R. Tobin. 

Airworthiness Requirements, by W. Tye. 


Election of President 

At the May Meeting the Council elected 
Sir Frederick Handley Page, C.B.E., 
F.R.Ae.S., as President of the Society for 
the year 1945-1946. The President elect 
takes office on October Ist, 1945, 


Vice-Presidents 

At the May Meeting the Council elected 
Dr. H. Roxbee-Cox, F.R.Ae.S., and Sir 
Oliver Simmonds, F.R.Ae.S., as Vice- 
Presidents for the year 1945-1946. The 
Vice-Presidents elect take office on October 
Ist, 1945. 


Librarian 

A vacancy occurs at the Society for a full- 
time Librarian. A knowledge of German 
and French and technical knowledge would 
be an advantage. Those interested should 
apply in writing to the Secretary. 


Peterborough Branch 

Members living in the district of Peter- 
borough are desirous of forming a Branch 
there. Wiil those interested please write to 
Flight Lieut. G. N. Snarey, A.F.C., Wells- 
ford House, London Road, Sleaford, Lincs. 


Graduates’ and Students’ Section 

Visit TO Messrs. HANDLEY Pace 

A visit to the Cricklewood works of the 
above has been arranged for the afternoon 
of Sunday, August 12th. Any Graduate or 
Student wishing to attend should send a post- 
card to the Secretary of the Section, 27, 
North View, Eastcote, Pinner, Middlesex, 
giving his name, address, employer or college 
and National Registration Identity Card 
number. All applications should be made 
before July Ist, 1945. 


Associate Fellowship Examinations 
The following have recently passed the 
Associate Fellowship Examinations : — 


A. Babany (Egypt)—Applied Mathematics; 
Aerodynamics; Theory of I.C. Engines. 
T. V. W. Bailey (South Africa)—Air Survey 

and Aerial Photography, 

A. O. Dervishyan (Egypt)—Pure Mathe- 
matics; Aerodynamics; Strength of Aero 
Materials and Theory of Structures. 

F/O A. W. Dingle (New Zealand)—Applied 
Mathematics; Theory of I.C. Engines; 
Design (Aero Engines). 
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Archibald Buchanan Barbour (from Com- 
panion), Henry Jack Brooks, Yehuda Giladi 
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Howell (from Graduate), Clifford Kell (from 
Graduate), Jerzy Wladyslaw Lipka, Jozef 
Koziarski, Bert Walter McMullen, George 
Kenneth More (from Graduate), Alexander 
Tupalski. 


John Graham, Harold George 
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Thomas Desmond MHudson Andrews, 
Harold William Russell Banting, John 


Frederick Barlow (from Student), John 
Baxendale, Norman Beaumont, Cecil Wil- 
liam Henry Bebb, Harold Best-Devereux 
(from Student), Austin Hamilton Bradley, 
Eric Francis Brereton, Richard Henry 
Corthorn Brousson, Graham Donald 
Cameron Burn, William John Rawson Cal- 
vert, George Joseph Carayan (from Grad- 
uate), John Robert Clark, Jack Charles 
Cohen, Ernest Edward Collins, George 
Douglass Cooper, Douglas George Coupe, 
Edward Reginald Payne Crawfurd, Wilfrid 
George Mervyn Crews, Archie James Dillo- 
way, Thomas Donnelly, Peter Draper, Wil- 
liam Arthur Edwards (from Companion), 
Ernest Raymond Ellis, Eric Arthur Ellison, 
Henry Alexander Sherwin Gothard, Coenraad 
Christoffel Groenewald, Roy Norman 
Haggar, William George Haggitt, Raymond 
Alan Albert Harding, Walter Henry James 
Hewett, George Christopher Hibbert, Frank 
Henry Higgs, John William Holmes, Ber- 
nard Charles Horsnell, Arthur Neville Jarvis, 
Charles Edward Johnson, Frank Llewellyn 
Jones, Norman James Kent, Thomas Aubrey 
Kestell, Roger Orlando Lightening, James 
Elder Lynn, Vivian John James Krogh, 
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Lisle, Thomas James Locke, John Alexander 
Lyon, David MacKintosh, John Wesley 
McKelvey, Thomas McLellan, John Maguire, 
Godfrey John Morgan, Alfred Denis Mar- 
grett, Peregrine Martin, Daniel Thomas 
Horatio Mintey, William James Mitchell, 
Edwin Arthur Nash (from Student) Thomas 
Wilton Newbould, Herbert Robert Offley, 
Alfred John Peckham, Douglas Paling, Wil- 
liam Patrick, Dahlke Migara Ratnatunga, 
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Students 
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E.b.104.Ueber die mittragende Breite. 
A. B. Miller. R. Oldenbourg, Munich, 
1929. 

F.b.41.—Standard¢ Methods 
Petroleum and its Products. 
Institute of Pe:roleum, 1945. 

*G.b.46.—S.B.A.C. Standards Handbook. 
Loose-leaf.) Vol. 10. 1945. 

G.e.A.98.—Spinning and Panel-Beating 
of Aluminium Alloys. (W.L.A.D.A. 
Information Bulletin No, 9.) Wrought 
Light Alloys Development. Association, 
1945. (File Case.) 

G.e.E.64.—The Iron and Steel Industry. 
(Reprint from ‘‘ The Times,’’ Feb. 24, 
26, March 12, 1945.) Times Publishing 
Co., 1945. (PG.6/21.) 

G.f.31.—Redux Metal Bonding. 
Research Ltd., 1945. (PG.9.c.7.) 

K.c.20.—Rocket Research: History and 
Handbook. Constantin P. Lent. The 
Pen-Ink Publishing Co. (New York), 
1945. 

L.b.43.—Pilot’s Reminder Book, (2nd 
Ed.) R. C. Morgan. Air Transport 
Auxiliary, 1945. 

M.b.53.—The Elementary Principles of 


for Testing 
(6th Ed.) 


Aero 


Wireless| W. E. Flood. Longmans 
Green, 1945. 1/6. (PM.2.a.4.) 

*00.117.—International Civil Aviation 
Conference, Chicago. (Nov.-Dec., 
1944): Final Act. Air Registration 
Board, 1945. 
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*Q.a.155-160.—Government Publications: 1944. Novel about U.S. flyers fighting 
Consolidated List for 1939, 1940, 1941, Japanese. ) 
*O.a.161.—‘“‘ Bristol Central Library search Reports.) Complete series, Nos. 
Catalogue. Bristol Aeroplane Co., 1945. 25-28 inclusive, except Nos, 59, 60, 61. 
Q.b.76.—Carnegie United Kingdom Trust: (Details supplied on request.) 
R.f.99.—Man’s Fight to Fly. John P. V. Aeronautics, Technical Memoranda. 
Heinmuller. Funk & Wagnalls, 1944. No. 1066. Comparative Results of 
30/-. Tests of Different Types of Nozzles. 
TT.a.47.—The Suzy-Q. Priscilla Hardi- M. S. Kisenko. N.A.C.A. Washington, 
son. (Bound galley-proofs of book 1944. (Photostat, replacing missing 
issued by Houghton Nufflin, U.S.A., copy.) 


J. LAURENCE PRITCHARD, 


Secretary. 
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ROYAL AERONAUTICAL 


SOCIETY 


33rd Wilbur Wright 
Memorial Lecture 


AVIATION’S PLACE 
IN CIVILIZATION 


Wright, D.Se., Hon.F.R.Ae.S., F.LAe.S. 


Administrator Civil Aeronautics, U.S.A. 


Mr. T. P. Wright is Administrator of Civil Aeronautics for the United States 


of America. 


In 1925 he became Chief Engineer of the Curtiss Aeroplane 


Division, and in 1937 he became Vice-President of the Curtigs Wright 
Group. His{last design was’ the Curtiss Commando. From 1940 to 1944 
he headed the Aircraft Branch of the United States Production Board, 


organising the output of aircraft. 
Society in November, 1942. 


HE Thirty-third Wilbur Wright Memo- 

rial Lecture was delivered before the 
Society on Thursday, May 3lst, 1945, at 
6.30 p.m., in the Lecture Hall of the 
Institution of Mechanical Engineers, Storey’s 
Gate, London, $.W.1, by permission of the 
Council of the Institution. The chair was 
taken by Sir A. H. Roy Fedden, F.R.Ae.S., 
President of the Society. 

The Presipent: Before calling upon the 
Lecturer, he had first of all another impor- 
tant and pleasant duty to perform, namely, 
to present the Society's Gold Medal to one 
of its Fellows. This is the highest engi- 
neering and scientific honour the Roval 
Aeronautical Society can bestow. It is a 
closely-guarded distinction, and has only 
been awarded seven times previously during 
the 80 years of the Society’s existence. 

The recipient of this honour was Air 
Commodore Whittle, an officer of the Royal 
Air Force, whose name was practically un- 
known at the beginning of this war, except 
to a comparatively few technicians, whereas 
to-day there could hardly be a country in 


He was made Honorary Fellow of the 


the world where engineers were not aware 
of his pioneer work. 

It was only 15 years or so ago that Air 
Commodore Whittle, assisted by a few 
fellow enthusiasts, set to work to develop 
his gas turbine for the jet propulsion of air- 
craft—-that long-cherished dream of internal 
combustion engineers. Yet in that short 
time he had achieved such outstanding re- 
sults, and had brought his work to such 
successful fruition at a time of national 
emergency, that we in Britain owed him a 
very great debt of gratitude. He felt sure, 
too, that our American friends would 
acknowledge a similar debt. 

It was easy to praise and accept a man’s 
brilliance when he had proved his ideas suc- 
cessfully, by actual demonstration. He had 
reason to know that the attitude was often 
very different in the early pioneering days 
of any new project, when those who should 
be encouraging, were either indifferent or 
disinterested, and money for development 
was hard to come by. 

That was the real testing time, and we 
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honour Air Commodore Whittle, not only 
for his technical ability and vision in regard 
to jet propulsion for aircraft, but also for 
his fortitude and fanatica! belief in the 
soundness of his ideas, in the face of almost 
overwhelming odds and setbacks. Without 
this enthusiasm and _ determination he 
doubted very much whether he would ever 
have won through in time to provide a 
power plant which had given us the fastest 
fighter in the world just at the end of this 
war. 


33rd WILBUR WRIGHT MEMORIAL LECTURE 


As was customary on such occasions, as 
President, he had cabled Orville Wright as 
follows:— 

Orville Wright, 15, North Broadway, 
Ohio, U.S.A.—On May 31st your distin- 
guished countryman, T. P. Wright, will 
read the Thirty-third Wilbur Wright 
Memorial Lecture on “‘ Aviation’s Place 
in Civilisation.’’ On behalf of the Council 
and all members of the Royal Aero- 
nautical Society I send to you our deep- 
felt greetings. To the aeroplane we have 


He had every conviction that in the years 
to come Air Commodore Whittle’s out- 
standing pioneer work would lead directly 
to the production of aircraft having long 
sought after refinements, and capable of 
speeds which were unapproachable to-day. 
It was with great personal pleasure that 
he presented the Society’s Gold Medal to 
Air Commodore Whittle for his great con- 
tribution to aviation. 

(The presentation of the Society’s Gold 
Medal to Air Commodore Whittle 
accompanied by long applause.) 
Before introducing the lecturer he had 
great pleasure in reading two telegrams he 
had received. 


Was 
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The first controlled and sustained flight, December 17, 1903, 
Orville Wright piloting the machine; Wilbur Wright on foot. 


owed during these last five years so much 
in the fight for freedom that we look for- 
ward confidently to the time when it will, 
in the future service of mankind, bring 
such a deep understanding among the 
peoples of the world, that it will never 
again be looked upon as an instrument of 
war. 
Roy Freppen, President, 
Royal Aeronautical Society. 

And had received the following reply:— 

Greeting to officers, members, and to 
my good friend T. P. Wright, who will 
speak on ‘‘ Aviation’s Place in Civilisa- 
tion.” The aeroplane has finally vindi- 
cated itself in the preservation of civilisa- 
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33rd WILBUR WRIGHT MEMORIAL LECTURE 


Its ruthless use in the hands of 
selfish and ambitious peoples can be 
rendered impossible in future if all 
civilised nations suppress selfish commer- 
cial interests, while a world-wide organisa- 
tion for the enforcement of peace is being 
perfected. Yours for a lasting peace, 

OrvVILLE WricHr. 


tion, 


He had also received the following cable 
from the Institute of Aeronautical Sciences: 


Institute sends greetings on occasion 
of our distinguished Past-President, T. P. 
Wright, presenting Wilbur Wright Memo- 
rial Lecture. The Royal Aeronautical 
Society has carried on through the 
European War with fortitude. We honour 
the staff for its courage and loyalty. May 
both societies continue to co-operate as 
closely as in the past and V.J.-day come 
as completely as all would wish. 

Lester D. GARDNER. 


He had now great pleasure in introducing 
the Lecturer, Mr. T. P. Wright, an 
Honorary Fellow of the Society, an Ameri- 
can aeronautical engineer of world-wide 
experience and repute, a great champion of 
Britain, and to many there, a close friend. 

The Wright Memorial Lecture was the 
most important event in the calendar of the 
Royal Aeronautical Society, the first institu- 
tion in the world to be devoted solely to 
aviation. The lecture was established to 
commemorate the outstanding pioneer work 
of the Wright Brothers, who made their 
first successful flight in America with a 
heavier-than-air machine in December, 1903. 
By its constitution it was an annual event, 
and the lecturer was alternately an 
Englishman and an American. We may 
well be proud of the fact that it had been 
held without a break for the last 33 years, 
continuing in unbroken sequence through 
the difficult periods of the two great wars, 
although it was touch and go five years 
ago, in May, 1940, whether the sequence 
could be kept intact. Now after nearly six 


years of the most terrible war in history, 
and less than a month after the uncondi- 
tional surrender of Germany, we were to 
hear the 33rd Lecture. It was fitting, he 
felt, that this year it should fall to the lot 
of an American to deliver it. 


He felt deeply moved at having the 
honour to introduce the Lecturer on this 
momentous after the 
triumph of the aeroplane as a primary fac- 
tor in the overthrow of Nazi tyranny. In 
his opinion no more appropriate personality 
than his old friend Mr. Wright could have 
been found, if only on account of the great 
work he had done in his own country for 
aviation during this war. 


occasion, so soon 


Mr. Wright, in the introduction to his 
lecture, made some interesting references to 
his early training and experience, but he 
would like to emphasise just one or two 
points in his career, which, in his opinion, 
singled him out as being the one man among 
all others who should be speaking to-night. 


After graduating engineering, 
honours, Mr. Wright served as a_ naval 
lieutenant on aircraft inspection in the last 
war, but soon changed over to the civilian 
design side, where he rapidly achieved bril- 
He designed a long series of 


with 


liant success. 


successful Curtiss aircraft, including the 
Hawk, Falcon, Helldiver, Condor, and 
many others, and he also designed the 


winning Curtiss Pulitzer and Schneider 


Trophy racers. 

In 1925 he became chief engineer of the 
Curtiss Aeroplane Division; in 1931, he was 
put in charge of their experimental and 
research activities, and in 1937 he became 
Vice-President of the Curtiss-Wright group. 
His last design was the Curtiss Commando, 
which has done excellent transport work 
during the war. 


It will be seen therefore that Mr. Wright 
is an aeronautical engineer of outstanding 
merit, and second to none in the United 
States. 
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In 1940 Mr. Wright left industry, and was 
called to Washington to serve on_ the 
National Defence Advisory Council. Later 
he headed up the Aircraft Branch of the 
United States Production Board, and did 
more than any one man in his country on 
the organisation, co-ordination and record- 
ing of that stupendous output of aircraft 
called for by the late President 
Roosevelt. 

In October, 1944, having already shown 
himself to be an outstanding aircraft techni- 
cian and designer, as well as a_ brilliant 
government production organiser and statis- 
tician, he took on an entirely new job of 
great responsibility, namely, Civil Aviation 
Administrator for the United States, em- 


bracing all the intricacies of aerodrome 
management, Federal regulations, safety, 


radio and radar regulation, and foreign air- 
craft rules and liaison. These matters were 
for the most part entirely new to him, but, 
controlling a staff of 10,000, in seven months 
he had made an outstanding success of this 
task also. 

In the autumn of 1938 Mr. Wright read 
a classic paper which, for the first time in 
the history of the Society, gave a clear 
exposition of how to tool and produce 
modern aircraft on an_ interchangeable 
basis. At about this time he also wrote a 
number of brilliant articles in the British 
Press, pointing out the German production 
potential and giving a comparison of British, 
American and German outputs. 

He would venture to say that, in Mr. 
Wright, we had a man of unsurpassed vision 
and versatility in aviation, and he now had 
much pleasure in calling upon him to deliver 
his lecture. 


Mr. T. P. Wricut (Honorary Fellow): 
How admirable was the decision of 
that early Council of the Royal Aero- 
nautical Society when inaugurating the 
Wilbur Wright Memorial Lectures, to 
alternate their presentation between persons 
from England and the United States. It 
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gives a recurring occasion for those of us 
from the other side of the Atlantic privileged 
to have been selected, to reaffirm our friend- 
ship for you; to exchange information; and 
to present our point of view on aeronautical 
subjects of timely interest. In this, as in 
many things, we in America have followed 
your example by our establishment of the 
Wright Brothers’ Lecture of the Institute of 
Aeronautical Sciences, on a similar basis. | 
am here reminded of a quotation from De 
Tocqueville—‘‘ When men feel a_ natural 
compassion for each other’s ills, when easy 
and frequent relations bring them every day 
closer and no susceptibility divides them, it 
is easy to understand that at need they will 
mutually assist one another. The moral force 
inherent in a sympathetic understanding 
between the two great English-speaking 
peoples is of inestimable worth.”’ 

A re-reading of the list of notable persons 
that have been chosen by the Council to read 
this lecture would of necessity make anyone 
keenly aware of the honour extended to him 
when asked to join that illustrious group. I 
assure you of my own deep appreciation in 
being afforded the opportunity of presenting 
the thirty-third Wilbur Wright Memorial 
Lecture. 


INTRODUCTION. 


‘* Aviation’s Place in Civilization ’’ is the 
subject of my lecture. It was with consider- 
able trepidation that I made the selection 
of such an ambitious title, but I felt com- 
pelled to tackle this subject, perhaps impelled 
by reflections during many years on the need 
for appraising the implications, for good or 
ill, that my chosen profession possesses in 
the general scheme of things. As we 
approach victory in this greatest of wars, 
the need becomes more pressing. I ask your 
indulgence in presenting a little personal 
history, as only by so doing can you share 
with me my speculations on the need for 
universal reappraisal of the fundamental 
import of aviation. 

I started out as 


an officer in Naval 
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Aviation in World War 1. After the war 
there followed a period of designing, 
engineering and manufacturing of aircraft. 
The objective of these labours, except for 
brief excursions in the racing field and some 
consideration of civil aircraft in the late 
1920's, was the production of military air- 
craft—of war machines. This did not seem 
to me then to be a very worthy direction 
of effort. Could not the airplane serve 
humanity better? 

Next, I entered an intensively interesting 
field as Engineering Executive, a position 
that afforded occasion for travel. My first 
trip to Europe was in 1934, at which time 
| had my initial opportunity of visiting many 
of your aircraft factories and becoming 
acquainted with many people in your 
industry. Aviation was then a small industry 
with such production as there was, concen- 
trated on military aircraft; but strangely 
enough, and significantly, I sensed that the 
fundamental interest, as in America, was on 
the civil side. How we all enjoyed the 
King’s Cup Races in those days! 

Then, in 1936, I went to Germany and 
had my eyes opened; saw production of 
military aircraft in numbers many times the 
combined output of the United States and 
United Kingdom, and very obviously, not 
intended for National Defence, but for 
aggressive war. As no force-implemented 
League of Nations or other effective medium 
of collective security existed, I was regret- 
fully forced to accept the fact that the demo- 
cracies, having already lost the peace that 
followed the first World War, must, if they 
were to survive, prepare intensively for the 
Second. Our potential enemies had selected 
the weapon; their strength was great and time 
was short. 

In 1938, just after Munich, I was honoured 
by a request to read a lecture to your Society 
on ‘American Methods of Aircraft Produc- 
tion.”” This, and a talk at a dinner which 
followed, gave opportunity to reiterate the 
warnings of German strength and intentions 
as they appeared to me, and the need to 
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share the burden of meeting the threat. The 
war came—Europe was overrun—and Eng- 
land stood alone. With a handful of Spit- 
fires and Hurricanes (of surpassing excel- 
lence), with the ‘‘few’’ of outstand:ng 
courage and determination, and with a 
leader of indomitable will, backed by the 
people of England who wouldn’t be beaten, 
civilization was saved. 


In the United States President Roosevelt 
announced his aircraft production expan- 
sion programme and set it at a high enough 
level to test our abilities to the limit.. I 
moved to Washington in 1940 to contribute, 
as a Public Servant, all I could to the 
achievement of our production objectives. 


In the fall of 1942 I had an opportunity 
to visit you again, this time with a production 
mission of American aircraft manufacturers. 
How greatly we were impressed with all that 
we saw: your production effectiveness, your 
spirit, your determination in the face of 
almost unbearable hardships! Again a year 
ago, I flew the Atlantic, this time on a mili- 
tary t@chnical mission whose objective (our 
aircraft production battle having been won), 
was freely to discuss with your technical 
people those developments on which we were 
each working, and thereby to assist each 
other to improve the “ breed ’’ of our air- 
craft so as to hasten victory. By last fall, 
the state of the war made it seem appropriate, 
though I fear it proved to be premature, 
to accept a post in the field in which I am 
sure we all had longed to participate—civil 
aviation. 

My only object in reciting this all too 
personal story is to emphasise the desire 
which I have had, and am sure the vast 
majority have, of seeing the airplane so 
utilised as to make it a positive force in the 
progress of civilization. 

In the remainder of the lecture I shall 
attempt to appraise these possibilities, to 
analyse the airplane’s potential for good, and 
to draw such conclusions as appear war- 
ranted. For convenience in visualising the 
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AVIATION’S PLACE 
plan, there follows a brief outline of the 
topics discussed:— 
1. The Problem. 
. The Scientific Approach. 
. Historical Aspects of Transportation. 
. Military Aviation and War. 
. Government and Civil Aviation. 
6. Technical Development. 
7. Fields of Usefulness for Aircraft: 
Economic Uses 
Transportation 
Communications 
Cultural Considerations 
The International Field. 
8. The International Civil Aviation Con- 
ference at Chicago. 
g. Collective Security. 
10. Conclusions. 


THE PROBLEM. 

Let us first define the terms in our subject. 
Aviation, of course, is the art of flying. 
Civilization is a condition of human com- 
munities, characterised by political and 
social organization and order; advancement 
in knowledge, refinement and the arts; and 
continuous progress in the realisation of 
social, cultural and religious values. The 
problem which we must see and really appre- 
ciate exists is, therefore: can we so manage 
aviation that it will contribute to the develop- 
ment of civilization? 

Perhaps the problem as I have envisaged 
it can be better seen by describing to you 
the alternative titles of this lecture which I 
had considered, depending on the degree of 
pessimism or optimism that I had at a 
particular time. One was “ Aviation and 
the Neanderthal Man.’’ Can the old savage 
be trusted with the tools which he has 
created? Has man the capacity to catch up 
with his own machines? Must the chief use 
of the airplane be to destroy life and 
property on an ever-increasing scale as its 
development accelerates, or can _ these 
employments be controlled and the many 
potential uses that it possesses for the 
advancement of civilization be made to 
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predominate? Now as never before we need 


creative intelligence—knowledge conscien- 


_tiously applied to our problem—the same 


kind of fearless engineering in the social and 
international fields that in the realm of 
physical science has pushed out the bound- 
aries of human understanding so widely. For 
without such creative intelligence and deter- 
mination to take whatever steps are neces- 
sary, regardless of sacrifices involved, man, 
like the Brontosaurs of the Triassic Period, 
that developed a _ protective armour so 
heavy that they bogged themselves in the 
mud and disappeared, will become mired by 
the weight of his own. inventions. 

And now another alternative title con- 
sidered when in more optimistic mood: 
‘* Aviation—A Benevolent Spiral.’’ I clung 
to this for some time, as it represents my 
real feeling that aviation is destined to be 
a good thing for mankind. My text for this 
would have led off by one of my favourite 
quotations, for which we are _ indebted 
to William Henson, an Englishman, whose 
patent covering his invention of an “ Aerial 
Steam Carriage’’ in 1843 depicts an arrange- 
ment of wings, controls and power plant, 
extraordinarily modern configuration. 
Just over one hundred years ago Henson 
said, ‘‘The changes which must follow the 
first aerial voyage of one hundred miles in 
length must be great, may be astounding 
to our present notions, may be dashed as 
all human advances are with subtractive 
evils, but they must be largely beneficial to 
the human family. It is no considerable 
earnest of future good that the very nature 
of the design compels us to consider all man- 
kind as one community. When men are 
strangers, they are ready to become enemies; 
render them mutually acquainted, and they 
soon become mutually useful; and when their 
interests are at stake, we may safely reckon 
on their continued and abiding friendship.” 

Our problem is to see that the ‘‘ subtrac- 
tive evils ’’ are transitory and incidental and 
that the principal of these (use as an agent 
of unparalleled destructiveness), does not 
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represent the main objective of this art of 
aviation in which we are engaged. The 
problem is very real. 


THE SCIENTIFIC APPROACH. 


I am sure that all in this audience are 
familiar with the scientific method. The 
tremendous advances of modern science and 
technology are based on the inductive 
approach, from fact to principle. In 
simplest form we may state our present 
problem as the attainment of ability to apply 
the scientific approach to science itself; the 
ability to develop technical improvement 
toward desirable ends; to direct our machines 
to useful purposes. The scientist and 
engineer, above all others, must reflect upon 
the social import of his findings. A science 
of society would appraise the determinations 
of each of the physical, mathematical, 
biological and social sciences as themselves 
facts to be correlated in a system and formu- 
lated into laws and principles of civilization. 
As examples of what is meant, some con- 
siderations derived from history that possibly 
could be so assembled, classified, correlated 
and formulated are cited: 


The frontier community wherein every 
man protects himself and is ‘‘ quick on the 
trigger’’ has been brought from this 
chaotic state by the introduction of law, 
backed by policing authority. 

States armed individually and competi- 
tively in the name of national defence, 
eventually have got into war. 

A league of states, itself unarmed in 
policing pveapons has been powerless to 
forestall ‘individual national rearmament 
and to prevent war. 

(Possibly from these and other facts it 
could be established that a group of nations 
united in peaceful purpose and collectively 
possessing a police force of sufficient speed 
and mobility could prevent wars.) 

Again, on the economic side, history shows 
that attempts at national self-sufficiency, 
prestige subsidies, and tariff walls have built 
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up depressing influences elsewhere in the 
world that have led to wars. Over-emphasis 
upon the sovereign right of states, with 
attendant unwillingness to sacrifice anything 
for the common world-wide good, has 
forestalled the formation of effective inter- 
national organization that might have been 
successful in maintaining world order. 
(Possibly over-emphasis of nationalism 
and sovereign rights is inimical to the peace 
and prosperity of nations.) 

It has often been thought untenable to 
hold that different nationalities could fight 
together effectively, and yet the present war, 
where joint commands and operations have 
been the rule rather than the exception, have 
disproved the assumption. 

Geographical isolation has, heretofore, 
been considered effective in keeping certain 
nations away from war, but today the world- 
wide interdependence of nations accentuated 
by the machine age has made reliance upon 
such isolation a thing of the past. The air- 
plane binds all states even closer together. 

(Possibly an international air police 
force, as long advocated by the late Lord 

Davies, will work.) 

Advancement in the physical sciences has 
surely far outstripped our ability to «ope 
with government problems, with social prob- 
lems, with international problems and with 
economic problems. The thought is pointedly 
stated by Susanne Langer in an article, 
““Make Your Own World.”’ 


‘The use of technology has changed 
the character of war from combat between 
men to a gigantic conflict among destruc- 
tive machines. And this change coincided 
with another, also due to technology—the 
unification of the whole world into one 
economic nexus, one concert of nations 
(which used to comprise only Europe), 
and one vast theatre of war. Consequently 
when hostilities are going on there is no 
hinterland where the arts of peace are 
preserved. ... 

‘“In a world that is, de facto, a com- 
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munity of nations, the claim o: each 
national state to sovereignty, or unbridled 
freedom, is as fantastic as the proposal of 
our political anarchists to dispense with 
civil law. Anarchy has never been seri- 
ously tried in any large community of 
men. Its most probable results . . . are 
just too probable. Yet in the community 
of nations it is the prevailing system. . . 
and its actual results are exactly what one 
could expect.”’ 


Civilization has been threatened twice in 
a generation. It is certainly worth the effort 
as a measure of self-preservation to apply 
the scientific approach to a study of the 
inter-relation of these basic sciences, now, as 
failure to do so may next time be fatal. 


In this discussion I am assuming that the 
prime desideratum is to progress to a world- 
wide state of law and order, the antithesis 
of chaos and war. As J. Parker Van Zandt 
puts it in his inspiring book, “‘ Civil Avia- 
tion and Peace,’’ ‘‘ Two world wars in one 
generation have taught us that the absolute 
essential, the sine qua non of human well- 
being and progress, is freedom from recurrent 
and increasingly destructive wars.”’ 

It is, I feel, necessary constantly to hold 
before us a desirable goal and to subordinate 
other considerations to it, else we will surely 
lose sight of it, particularly now and later 
as the present war recedes in point of time. 
Not only must we individually have such an 
objective in view, but we must, even at the 
risk of being given the stigma of ‘‘ dreamer,”’ 
proclaim our ideal. Without dreamers and 
idealists little is accomplished, as the dreams 
of today are always the realities of tomorrow! 
This does not, of course, absolve us from 
the duty continually to re-examine our goals 
with increasing knowledge and widening 
horizons. We must be progressive in ends 
no less than in means. 

The speed of scientific advancement today 
makes immediate consideration of this prob- 
lem imperative. But ideals alone are not 
enough—suitable tools are also needed. And 
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here I bring in the airplane as a major tool 
of progress, capable of bringing the peoples 
of the world closer together and in furn-shing 
the primary policing medium for a collective 
security system. Aviation can be a force 
for good, though not automatically so. To 
the people of Europe and China, whose 
chief knowledge of the airplane has been a 
drone and then an explosion, there will be 
reluctance to think of aircraft in that light. 
Yet I must proceed on that premise and 
state that although the impact of the air age 
is great, it will be good and will make for 
ultimate world order. 


HISTORICAL ASPECTS OF 
TRANSPORTATION. 


Aviation is a means of rapid transporta- 
tion, whether used to move mail, express, 
goods or bombs on the one hand, or people 
on the other. Also, a slightly different con- 
notation, it is a method for securing fast 
communications, when transporting mail or 
persons. 

Truly it has been said that ‘‘ the very 
pace of life depends upon the speed with 
which matter can be converted into energy 
available for transportation.’’ Advance- 
ments have been rapid as each new discovery 
speeded up the transportation means. The 
accompanying pictures, reproducing cards 
obtained several years ago at the Science 
Museum in London, illustrate the stages of 
development. (I have added a final one, 
the Douglas DC-4, to bring the series up-to- 
date.) Starting in the Stone Age with “‘leg”’ 
power at about three miles per hour, man 
progressed to the sledge, the pack animal, 
the roller, the wheel (a truly great stride), 
the boat (sail then steam), the steam train, 
the automobile, and finally in our time to 
the transport aircraft possessing cruising 
speeds of approximately three hundred miles 
per hour, and with much more in prospect. 
Perhaps the rocket, with velocities greater 
than that of sound, should be cited as a 
more distant step, having possibilities of 
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TRANSPORT THROUGH ‘THE AGES (1) 


This scene depicts the earliest method of transport, 

when man carried every burden on his own 

shoulders. ‘We see a man of the early Stone Age 

carrying home a dead pony, whilst a woman and 

her child are crossing the river on a log. Executed 
by R. T. Roussel. 


useful application. Yes, modern civilization 
‘rests upon man-made means of transporta- 
tion and communication; without such means 
modern states could not exist. 

Man being a social animal, human society 


is based upon communication among its . 


members. The unity of any large group can 
be preserved only through the institution 
of long distance communication, whether by 
human messenger, by signal bonfire, by air- 
plane or by radio. The extent of the group 
depends on the speed of communicating 
means. With the advent of the airplane and 
tadio it logically becomes world-wide. Simi- 
larly, the maintenance and increase of the 
economic strength of a group soon becomes 
dependent upon long-distance transporta- 
tion. Here again the airplane makes grouping 
on a world-wide basis feasible. 


Air transport is simply transportation 
principally characterised by speed and a 
complete independence of surface conditions. 
Giving a present four to one superiority in 
time saving over long-distance rail travel and 
a seven to one superiority over water trans- 
portation, the magnitude of the step taken 
is apparent; its importance cannot be over- 
estimated. A final characteristic of air trans- 
port that distinguishes it sharply from other 
means is vertical separation, the ability to 
use the third dimension to great advantage 
in a number of ways for a variety of purposes. 


MILITARY AVIATION AND WAR. 


Although possibly military aviation can be 
said to have started in 1870, when free 
balloons were used during the siege of Paris, 
it was not until the first World War that it 
became of substantial importance. First uses 
were for observation purposes, the airplanes 
being frequently referred to then as the 


TRANSPORT THROUGH THE AGES (2) 
The first vehicle used by man was undoubtedly 


the sledge. This is a conjectural scene of trans- 
port in the Neolithic age, perhaps 5,000 years ago. 
On the lake are two large dug-out canoes. 
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TRANSPORT THROUGH THE AGES (3) 


Men and goods have been carried on the backs of 

animals from before the dawn of history, and this 

is still a widely used method of transport wherever 

roads are lacking or too difficult for wheeled 

vehicles. This scene shows Yaks coming through 
a mountain pass in Tibet. 


TRANSPORT THROUGH THE AGES (4) 
In this scene a heavy statue is being transported 


on rollers on the banks of the Nile. On the river 

can be seen three ships of the type used in Ancient 

Egypt at the time when water served as the only 

means by which heavy goods could be transferred 
over long distances. 
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‘““eyes of the Army.’’ Then counter measures 
in the form of fighter planes brought the 
“dog fight’’ of World War 1 into promin- 
ence. The role of the bomber was relatively 
minor. 


TRANSPORT THROUGH THE AGES (5) 


It is reasonable to suppose that wheels were 
developed from rollers, but it was only with 
improvement in roads that the wheeled vehicle 
came into wide use. This scene shows one of the 
many types of vehicles used by the Romans. In 
the middle distance is one of the large sailing 
ships which carried to Italy the corn of Egypt, and 
also a war galley propelled by means of oars. 


TRANSPORT THROUGH THE AGES (6) 


This is a scene in the Middle Ages when the 
Roman roads had fa!len into disrepair and pack 
animals were the principal means of transport on 
land. The sailing ship is inferior to the Roman 
ship illustrated in a previous scene in that it has 
only one sail and could only sail before a fair wind. 
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In World War 2 air power has taken a 
position of equal importance with other 
service arms. In some respects the import- 
ance is greater, although any attempt to 
appraise relative roles of the air, land and 
sea arms is misleading, as it has been proved 
time and time again that their co-ordinated 
use is in most instances essential. 

Possibly the most significant aspect of 
military aviation in this war is the predomin- 
ant role of the bomber. Branching off into 


TRANSPORT THROUGH THE AGES (7) 


This is a scene of the late 16th century. Roads 
were still very bad, but wheeled vehicles were 
coming into more general use. The waggon is of 
the type used for carrying the poorer people and 
their goods. The four-masted ship shows an im- 
mense improvement over those of the Middle Ages. 


TRANSPORT THROUGH THE AGES (9) 
This represents a scene about 1831, at the dawn 


of the industrial age. It depicts the coach which 

was the typical means of road travel and a steam 

vehicle, the forerunner of the motor car, which 

was to replace it, also one of the earliest railways 
and a paddle steamer. 


two fields, one strategic bombing, in which 
the potential of the enemy to make war is 
reduced by the destruction of his factories, 
powgr sources, oil reserves and cities; and 
the other tactical bombing, in which direct 
co-operation with ground forces is usually 
implied; we find in each most tremendous 
developments. The strategic bomber has 
evolved from the lumbering “‘ crates ’’ of 
the last war to the present sleek, long-range 
dreadnoughts of the air, typified by the 
Superfortress. Bomb loads have increased 
from measurements in pounds to measure- 
ments in tons, with individual bomb weights 


TRANSPORT THROUGH THE AGES (8) 


This scene represents the typical forms of trans- 
Port in the 18th century. Land transport is 
represented by a coach, water transport by one of 
the large East Indiamen which traded to India and 
China and by one of the sma'ler line-of-battle 
ships, while the beginnings of transport in the air 
are to be seen in the hydrogen balloon of 1783. 


TRANSPORT THROUGH THE AGES (10) 


By the year 1908 transport, as represented in this 
scene, had become very largely mechanised. The 
motor car and motor bicycle were firmly estab- 
lished and railways had spread all over the country, 
whilst the screw-propelled steamship had almost 
entirely replaced the paddle steamer and the sailing 
ship. The Wright aeroplane had just been intro- 
duced into this country. 
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scaling upwards from 100 pounds to over 
20,000. The tactical bomber, truly a com- 
bination of flying tank and pillbox, has in 
many cases had mounted in its fuselage and 
wings as many as 14 or 15 .50 calibre guns 
for attack, in addition to its bomb load. 

Fighters have increased in speed and fight- 


TRANSPORT THROUGH THE AGES (11) 
TO-DAY 
The most rapid development in transport since the 


last scene has taken place in the Air. A modern 
air liner capable of carrying 40 people at over 
100 m.p.h. is shown with numerous other aircraft. 
The ‘‘ Empress of Britain,’’ a modern locomotive, 
and motors cars are also illustrated in this scene. 


ing power commensurately, developing 
from World War 1’s 2,500-pound machines 
attaining a speed of 140 miles per hour and 
mounting one .30 calibre gun, to long-range 
13,000-pound aircraft of approximately 500 
miles per hour mounting eight .50 calibre 
guns. 

These strictly combat types of military 
development must, in our appraisal, be 
supplemented by further development of the 
Robot bomb (V-1) and rocket (V-2), and 
later guided missiles of many varieties, 
which, when consideration is given to the 
likelihood of the future use of lethal gas, 


DC-4 Transport through the Ages, to date (12) 
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again point the moral, the need exists for 
subordinating every other consideration to 
the prevention of future wars. This 
crescendo of destructiveness can well be fatal 
to civilization. Acres of gas-filled rockets, 
poised and aimed to distant cities, can only 
be stopped by preventing their production 
and installation. 

We must stress this tendency of modern 
war towards total destruction—a truly 
vicious spiral insofar as progress of civiliza- 
tion is concerned; and again we must appraise 
our ability to master ourselves in using the 
types of weapons which we now have avail- 
able. Locating our factories underground 
and possibly moving many more activities 
similarly can only be looked upon as a 
retrogression and probably an_ ineffective 
measure. In this regard, although dealt with 
later more extensively, I would like to intro- 
duce here the conception of the tremendous 
difference between war and policing; the one 
for destruction to attain national ends, the 
other to maintain order and achieve security 
for all. 

It is appropriate to stress the fact that 
warfare has changed from a conflict between 
the armed forces to total war which encom- 
passes whole populations, both as _ targets 
and as producers of weapons. Possibly this 
can be best illustrated by indicating the 
extent of our aircraft production programme 
in the United States. For this purpose, there 
are shown two curves, Figure 1 indicating 
graphically the output from July, 1940, to 
the present time in terms of airframe 
weight, airframe employees, and _ resultant 
efficiency, as pounds per employee per 
month. 

On Figure 2 is shown the climb in out- 
put during the same period, repeating the air- 
frame weight curve and adding the story on 
engine horsepower and number of airplanes. 
The magnitude of the effort is also depicted 
in terms of increase in airframe weight. 
Compared to July, 1940 production, the 
war period shows a 4,500% increase! The 
3-fold increase in the average size of aircraft 
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its importance was little appreciated by us 
at the outset, its relative contribution to the 
war effort increased by leaps and 
bounds since 1942. The transport plane has 
served many purposes, such as carrying of 
troops or paratroops, the towing of gliders, 
evacuation of wounded, transportation of 
officials and the establishment of important 
communications both over land and sea. In 
the Pacific war particularly, it has served as 
the work horse of the other services, trans- 
porting materials for the construction of air 
field, carrying food to isolated troops, carry- 
ing spare parts and even machines of large 
size, and performing every possible type of 
service in the island warfare. Progress could 


has 


It should be noted that, with the excep- 
tion of the specific military character of some 
of its cargoes, all uses developed during the 
war for the air transport plane will have 
direct application to peace-time functions. 


GOVERNMENT AND CIVIL AVIATION. 


Government may have three functions 
to perform with respect to any new 
development such as aviation: promotion, 
regulation or operation. It may be of interest 
to this audience to be reminded of the type 
of government participation in civil aviation 
which exists in the United States under the 
Civil Aeronautics Act of 1938. Under 
this law as modified by subsequent executive 


not have been so rapid as it has been by a_ reazrangement, there have been established 
wide margin without the air transport planes two main civilian agencies dealing with the 
which have been made available during air; namely the Civil Aeronautics Board 
the last three years. and the Civil Aeronautics Administration. 
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The functions of the former are tor the most 
part regulatory, dealing with the economic 
phases of air transportation, including air- 
line business relationships, and especially 
concerned with the rendering of decisions 
as to when new air carrier enterprises can 
properly be established from the standpoint 
of public convenience and necessity. When 
an airline decides that it can economically 
establish an extension to its existing routes, 
or when a new enterprise wishes to enter 
the field, in either event it must present its 
case to the Board before operations can 
start. Public hearings are then held to bring 
out evidence on which the Board can base 
its decision on the propriety of inaugurating 
the operations. Another function of the 
Board is more legislative in character in that 
it involves the formulation of the Civil Air 
Regulations, which cover all phases of avia- 
tion, divided into the following groups and 
sections: Aircraft, subdivided into airworthi- 
ness of the airplane, engine, propeller, equip- 
ment and radio, and with maintenance for 
each; Airmen, including certification require- 
ments for pilots, mechanics, traffic controllers 
and airmen physical standards in general; 
Air Carrier Operating Certificates; Air 
Agencies, including flying and mechanics 
schools and repair stations; Air Navigation, 
subdivided into air traffic rules, scheduled air 
carrier rules and foreign air carrier rules; and 
finally a section on definitions. Two final 
functions, judicial in character, involve the 
determination of violations of Regulations 
and penalties which should be imposed in 
case of appeal; and the investigation of 
accidents. 

In connection with the economic function, 
it should be noted that insofar as domestic 
air carriers are concerned, subsidy of opera- 
tions has largely disappeared. In the 10% 
of instances where anything resembling 
subsidy still exists, it is supplied only through 
the medium of special payment for the 
carriage of mail. It is a subsidy to the public 
teceiving the benefits of service still 
marginal from the economic standpoint. 


During the first 25 years of domestic air 
mail service, the postal revenues were less 
than the total expenditures paid out by the 
Government, including direct payments to 
the airlines for carrying the mail plus indirect 
Post Office Department costs apportioned 
to the air mail account. Then in 1943 the 
condition reversed and a substantial profit 
was shown. This has increased subsequently 
to such extent that during the first half of 
1945, about now, in fact, the cumulative 
deficit of the first 25 years has been offset 
completely by recent profits. This is a condi- 
tion confidently anticipated as one likely to 
continue each year after the war. 

In the field of foreign air mail service, this 
healthy condition has not yet been reached, 
though the trend is definitely in the right 
direction. 

A corollary of this trend is the possibility 
of eventual elimination of the air mail sur- 
charge, an action which would substantially 
increase mail loads, as under such condition 
all mail would be transported by whatever 
means would be most rapid, decision being 
made by the Post Office Department officials; 
another benevolent spiral! 

The Board does not control the frequency 
of air carrier schedules, once new routes 
have been authorised on the basis of public 
convenience and necessity. They do, how- 
ever, as stated above, control the mail pay- 
ment rates, and therefore profits in general. 
Their objective is to establish the lowest rate 
compatible with economic health, which 
implies need for profitable operations. Other- 
wise stated, their object is to hold charges 
to the public, the consumer, to a minimum. 
Therefore, should the profits of an air carrier 
appear to be unreasonably high, the Board 
may call for new hearings to ascertain airline 
justification for retention of existing rates as 
against public need for a reduction in rates 
for the carriage of mail, passengers or cargo. 

The Civil Aeronautics Administration, on 
the other hand, as its name implies, is 
executive in character, although within its 
jurisdiction are certain phases coming under 
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all three of the functions first named; i.e. 
promotion, regulation and _ operation. 
Fundamentally, however, its whole raison 
d’etre is summed up in the directive it has 
received from Congress ‘‘ to encourage and 
foster the development of civil aeronautics 
and air commerce in the United States and 
abroad.’’ This promotional aspect is cur- 
rently applied to the development of airports, 
to training and education, to the preparation 


and dissemination of information and 
statistics dealing with aviation, and to 
participation in activities involving the 


furnishing of assistance to foreign countries. 

From the standpoint of regulations, this 
agency has the job of enforcing the Civil Air 
Regulations that the Board has enacted, 
dealing with aircraft, airmen and air carrier 
operations. Its only actual operating func- 
tion, which, however, is its largest activity 
from the standpoint of personnel, is the 
operation of the federal airways. Here it 
establishes, maintains and operates all aids 
to air navigation which form part of the 
federal airways system. Included, of course, 
are the radio ranges, beacons and emergency 
fields. It also handles air traffic control 
operations at airport towers and traffic 
control centres and performs the ground 
communications functions of disseminating 
weather and other types of information. 

The many functions of the Administration 
make necessary a decentralisation of its 
activities, with personnel located in all parts 
of the country, and many abroad. Policy 
and technical direction emanates from 
Washington with operations locally adminis- 
tered. The Civil Aeronautics Administration 
has a total force of just over 10,000 persons, 
of which 1,000 are in Washington. The Civil 
Aeronautics Board, on the other hand, has a 
totai personnel strength of 330, all stationed 
at the Washington headquarters. 

In carrying out its duty of ‘‘ encouraging 
and fostering ’’ aviation in the United States, 
it is the responsibility of the C.A.A. to pre- 
pare long-range programmes, anticipating 
the growth of aviation and the attendant 
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needs for the installation of improved 
aids to air navigation. Here, indeed, is a 
difficult task when consideration is given to 
the rapid development of electronic devices 
occasioned by the war, which may almost 
overnight completely alter our conception of 
air traffic control and means of assuring air 
separation in general. 

At the present time very great effort is 
being made by the C.A.A. to lay a proper 
foundation for a rapid, but sound develop- 
ment of private flying, the importance of 
which can scarcely be overestimated. The 
encouragement to the owner of the personal 
aircraft furnished by C.A.A. is incorporated 
in a four-plank programme: 

First is the establishment of airports, 
particularly those of the smaller sizes 
adapted for use of the private flyer. At 
present the airports in the United States 
total about 3,000. The Federal aid air- 
port programme which we have suggested 
to the Congress for consideration envisages 
an increase to 6,000. Over 80% of the 
increase will be in the smaller Class I and 
II airports. The programme is so planned 
as to place airports at relatively uniform 
distances and in sufficient numbers in 
communities as to make private flying 
really practicable, as is the case with the 
automobile driver who has surfaced roads 
available for his use. 

The second point is to examine existing 
regulations and their effect on private fly- 
ing, with view to making recommendations 
to the Board covering changes which will, 
to the maximum extent possible commen- 
surate with public safety, relax require- 
ments and make it easier to obtain a pilot 
certificate and otherwise enhance _ the 
attractiveness of personal aircraft owner- 
ship and operation. 

The third point is the encouragement of 
aeronautical education and pilot training. 
It is hoped again to establish a Federal 
aid pilot training programme which, in 
company with the high school educational 
work that is being established, will make 
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The final plank in the programme is the 
development of the personal aircraft itself, 
which, although it will be carried out in 
detail by the aircraft manufacturing 
industry, will be fostered and aided by the 
C.A.A. It is believed necessary in order 
to attain our present goal consisting of a 
registered total of 400,000 planes ten years 
hence, that the personal aircraft must be 
considerably improved in a number of 
respects. Its price must be reduced, its 
safety enhanced, its utility increased by 
means of improved performance, and 
several features added which will make it 
in general more attractive. Here I refer 
particularly to such improvements as the 
decrease in noise, making flying more 
pleasant not only for the occupants of the 
plane, but for the residents living adjacent 
to the air-parks, which, under our airport 
programme, must, we feel, be located 
within residential sections if they are to 
serve their proper purpose. Another feature 
in the development of the airplane itself 
is the further development of the under- 
carriage, possibly along the lines of the 
Maclaren gear developed in England, 
which will make cross-wind landings safe 
and practicable. 


It is the hope of those of us involved in 
carrying through this programme that we may 
contribute towards meeting the overshadow- 
ing need of our generation for intelligently 
organising government operations dedicated 
to the advancement of the common good— 
in this case, aviation. In this highly special- 
ised age it is particularly necessary that 
government co-operation be extended in such 
fields, as the average man cannot possibly 
keep abreast of the rapidity of technical 
advances. 


TECHNICAL DEVELOPMENT. 


Advances in technical development and 
plans for the use of improved equipment 
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must constantly move in parallel; and as 
technical development takes time, it is neces- 
sary in long-range estimates always to evalu- 
ate the revised equipment before it is actually 
ready for use or even finally proved practic- 
able. In this regard, it must be appreciated 
that as the physical sciences advance, 
development is analogous to a regenerative 
furnace, feeding upon itself and _ ever 
accelerating. It is always a mistake in 
planning an operation or a use not to take 
these factors into account and not to assume 
in advance improvements concerning which 
in many cases the hard-headed engineer will 
only shake his head. 

Another point to note is the co-operative 
nature of development, contributions coming 
from many people in many nations. This 
was amply evident to me during my trips 
to England during the war, when a slightly 
different point of view which had gained 
ascendancy in your country led to long 
trains of fruitful speculation on developments 
which we were considering or had under- 
taken. 

Whereas we, I believe, had something of 
importance to contribute in our common 
cause in line production, of turbo super- 
charging and pressure cabins, of laminar 
flow wings, precision bombsights and types 
of naval aircraft; you, in turn, showed great 
foresight on many scientific applications and 
design innovations, starting out with your 
early appreciation of the value of the multi- 
gun fighter and of the power-operated turret, 
and then such developments as the gyro- 
stabilised gun sight, bubble canopy, sleeve 
valve engine and automatic controls, and 
finally the gas turbine and jet power plant. 
To the Soviet Union we must ascribe the 
original conception of the potential import- 
ance of paratroops, and to Germany the 
development and use of the glider, the buzz 
bomb and the rocket. So, too, in a world 
concerning itself with the advancement of 
civilization, there will be need for the national] 
characteristics and aptitudes of all people to 
supplement the individual effort of a par- 
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ticular state, if optimum progress is to be 
achieved. 

It is important that we use this vast reser- 
voir of knowledge acquired during the war 
for advancing the general welfare thereafter. 
Through intensification of research and 
implementation of technical education, and 
with the groundwork in technical develop- 
ment in aviation which we now inherit, we 
are, I believe, on the threshold of the greatest 
period of aeronautical development that has 
yet been witnessed. To mention but a few 
items which may revolutionise development 
I would cite: the gas turbine and jet power 
plant, which will increase in efficiency as air- 
craft speeds go up, thus making aerodynamic 
development a limiting factor in speeds to be 
attained as distinguished from the piston 
engine power plant limitations (including 
the propeller) already reached at speeds of 
475 m.p.h.; laminar flow wings; the develop- 
ment of structural designs suitable for such 
wing shapes, especially in thin sections, 
necessary to surmount our next barrier— 
compressibility. Our greatest effort from 
the research standpoint in the next period 
of time will be the investigation of aero- 
dynamic phenomena at supersonic speeds. 
Possibly we have far to go before trans- 
cending the speed of sound, but the rapidity 
of present development indicates that this 
may be accomplished in the not too distant 
future. It is of interest to note that, having 
passed the speed of sound, there is some 
reduction in drag coefficient. 

Developments of comparable magnitude 
and of equal importance to aviation are to 
be found in the electronic field. Electronic 
devices which will make all-weather opera- 
tions safe and practicable are already in the 
offing and further developments, probably 
using Radar, will make air traffic control a 
matter of individual separation as on the 
roads rather than by ground instruction and 
control. Each pilot will do his own flying, 
so to speak, his own instrument weather 
navigating, determining from his instrument 
board ‘‘ screen ’’ his proximity to others. 
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Then there is the helicopter (only just 
getting itself off the front pages of popular 
magazines), which will experience an inten- 
sive development which bids fair to make it 
a popular private plane of the future. It 
will supplement the air transport plane as 
the automobile does the railroad. There are, 
of course, possibilities, of combinations of 
rotating and fixed-wing aircraft, which may 
achieve both low landing speed and high 
cruising speed, not apparently attainable by 
the helicopter itself. 

Accompanying these technical develop- 
ments is the need for simplifying operation 
of the aircraft and reducing costs, particularly 
in the private-owner field, so as to make 
possible the tremendous expansion there 
which many envisage. 

Again I express it as my belief that the 
technical development of aviation will be 
greater in the next ten years than in the past, 
and that we must foresee and anticipate this 
development to a considerable extent in order 
properly to evaluate the fields of usefulness 
of aviation in the future. 


FIELDS OF USEFULNESS FOR 
AIRCRAFT. 


Let us appraise several fields of human 
relations to determine where aircraft can 
contribute positively to progress; to learn 
the place of aviation in civilization. All of 
the fields selected here, and there are 
undoubtedly others, are to some extent 
interdependent and overlapping, but the 
samples given should clearly expose the 
possibilities. 


Economic Uses 

This science treats of the production, 
preservation and distribution of wealth. 
Each of these involves employment, which 
has prompted me to prepare a forecast to 
indicate how many jobs aviation should 
provide in one country, the United States. 
The attached table, Figure 3, provides an 
estimate for a period eight to twelve years 
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after the war. Though even in a decade 
there is a great drop in employment from 
war-time peaks, there still appears to be a 
really important contribution to peace-time 
economy indicated, with more than twelve 
times the number of persons employed in 
aviation as were so engaged just prior to the 
war. The figures of the table include so-called 
‘“erass roots’’ employment, that is, jobs 
outside the aircraft industry, such as are 
involved in mining, fabricating and other- 
wise preparing the materials used in aircraft 
construction, supplying tools for aircraft 
factories and other similar services. 


UNITED STATES EMPLOYMENT— 
DERIVED FROM AVIATION 
A FoRECAST—8-12 YEARS AFTER THE WAR 
Manufacturing—(*1) 
Personal Aircraft 
Transport Aircraft 


100,000 
25,000 


Total 125,000 
Military 210,000 
Total Manufacturing 335,000 
Aw Transportation—(*2) 
Scheduled 
(Domestic) 115,000 
Scheduled 
(International) 30,000 
Non-scheduled 30,000 
Total 175,000 
Service Industry 80,000 
Government 20,000 
Total Air 
Transportation 275,000 
Grand Total—(*3) 610,000 (*4) 
*I—Includes ‘‘ Grass Roots’’ Employment at 
33 per cent, of total. 
*2—Includes ‘‘ Grass Roots’? Employment at 


20 per cent. of total. 
*3—The Money Value of the Products and Ser- 
vices given are just under three billion dollars. 
*4—Pre-war Employment was 50,000; War-time 
peak, excluding Uniformed Personnel, 
2,750,000, 
Fig, 3 
The fundamental concept of economics is 
production and consumption, supply and 
demand. Between the two is distribution, 
the function in which air transport will find 


its greatest usefulness. This service, though 


economic in character, is therefore dignified 
by treatment under a separate heading. 
Another important function entering into 
business relationships is communications, as 
distinguished from transportation. This also 
is treated later on. 

There are a great many direct services 
which the airplane can render that will find 
their places in our economic life of the future, 
and, of course, the list will be supplemented 
by many others which have not even occurred 
to us as yet. 

First there is so-called taxi service, which 
may be used extensively in transporting 
persons and goods from small communities 
to main stops of trunk lines. Many feel that 
this form of transportation may be found 
more economical and therefore more exten- 
sively used than small feeder-line services 
operating on a scheduled basis. 

Then there are a great number of charter 
services for which the airplane is admirably 
adapted, such as crop dusting and insecti- 
cide spraying, aerial planting, spotting 
services of various natures, such as fire, oil 
line breakage and fish locations; equipment 
dropping to furnish needs of persons or com- 
munities in isolated locations; and aerial 
photography, serving a multitude of uses, 
such as the laying out of golf courses, estates 
and ccmmunities; and preparation of maps 
useful in crop planting, soil conservation and 
flood control. 

There are also the obvious services pertain- 
ing to aviation itself, such as pilot training 
and aircraft maintenance and servicing. 

One of the most promising uses of the air- 
plane and the one most important from the 
standpoint of world economics is foreign 
commerce. When the airplane finds its 
proper place in this field, and when confi- 
dence in the hoped-for world security organ- 
ization is established, there will be no need 
for the uneconomical measures of  self- 
sufficiency which are so paramount in the 
minds of many at this time. The inter- 
dependence of nations in our machine age is 
becoming more and more apparent. For 
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example, an automobile manufactured in the 
United States uses materials normally 
obtained from nine locations in widely- 
scattered sections of the world. Even a tele- 
phone requires materials from seven. This all 
points towards the economic unity of the 
world. 

There is, furthermore, the influence of 
world-wide use of the airplane upon geo- 
graphic division of labour, so that people 
in all -parts of the world can perform the 
services for which they are the best adapted 
from the standpoint of skills, climate or 
proximity to labour or material sources. We 
thus see that ultimately political unity rests 
upon rapid means of transportation and 
communication. Here the airplane’s greatest 
contribution can be expected. 

The above outline, though brief, furnishes 
an indication of the extremely important 
place that air transportation will play in the 
future of our economic life as individuals, as 
communities, as states—all part of a larger 
world community. 


Transportation 


Obviously, transportation is part of the 
general economic structure, and the place 
in which the airplane can play a basic role. 
Speed of transportation represents a yard- 
stick for the progress of civilisation. This 
speed may, perhaps, in the immediate future 
allow us so to accelerate the tempo of com- 
merce and industry as to catch up economi- 
cally and socially with the time lost and the 
material destruction of the war. The tre- 
mendous activities of air transport services 
in the conduct of the war are readily suscep- 
tible to transfer to uses essential to rehabili- 
tation and readjustment, involving the 
transportation of food, medicines and people. 

The prospect of such major contribution 
is emphasised by the existing trans-Atlantic 
flying, amounting to a four-engine plane fly- 
ing one way or the other each fifteen minutes 
in the service of the U.S. Air Transport 
Command alone. Any medium of transpor- 
tation which finds geographic conditions no 
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barrier must become of major importance, 

The factor of speed, which, in addition to 
independence of ground or water barriers, is 
the most important contribution the air 
carrier has to make to transportation, must 
in itself be reckoned with when forecasting 
increase in air traffic in the future. It is not 
appropriate merely to extrapolate past per- 
formance in order to determine future 
achievement. Whereas within the aviation 
industry in comparing individual airplanes, 
a formula of efficiency such as cruising speed 
multiplied by pay load and divided by some 
function of cost is appropriate, it is believed 
that when comparing different media of 
transportation with different orders of speed 
in connection with prognostications of future 
traffic, it is necessary to give further weight 
to this speed factor possibly by raising the 
cruising speed term to the second power. The 
advantages of air transport will engender 
additional traffic not possible without the 
presence of the greater time-saving involved 
when travelling by air. (From the engineer- 
ing standpoint computations have shown that 
it is well worth while to increase the cost of 
a given transport plane by well over 1,000 
dollars, if by so doing its cruising speed can 
be increased one m.p.h.) The increase in 
air traffic will not, it should be stated, be 
at the general expense of other means of 
transportation. The whole tempo will be so 
raised as to carry along with it added traffic 
best suited for transportation by rail or 
steamship, although the relative proportions 
of types of cargo carried thereon may be 
substantially altered. 

On the accompanying graphs are shown 
trend curves indicating U.S. air transport 
statistics for the ten years prior to the war, 
with extrapolations estimated for the next 
decade. Although statistics for war years are 
given, these, obviously, must be discounted, 
as traffic was abnormally large and equip- 
ment greatly reduced. Revenue passenger 
load factors which had stabilised at about 
60% just before the war rose to about 
go% during the war period and are expected, 
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after the peace is restored, to become 
re-established at about 65%. Average 
length of trip for passengers on U.S. domestic 
airlines before the war was about 400 miles. 

Figure 4 gives passengers carried by U.S. 
domestic and international air carriers and 
shows prospect of transporting about 20 
million per year by 1955. Figure 5 indicates 
an increase in passenger miles, 1 billion in 
19g0 to 12 billion in 1955. An interesting 
trend of airline passenger miles compared to 
Pullman is given in Figure 6. It is estimated 
that the pre-war 10% will increase to 
50% in the next decade. Statistics relating 
to mail and express are shown in Figure 7. 
The anticipated acceleration in express traffic 
which will equal mail tonnage by I95I is 
emphasised as an indication of the decreas- 
ing importance of the mail subsidy in air 
cartier economics. 

The passenger fare trend is given in Figure 
8. The present 5-cents per mile tariff should 
drop to 3-cents in ten years. Forecasting 
cruising speeds is somewhat of a risk because 
of the tremendous developments anticipated 
and previously described. Yet a trend curve 
bringing these speeds to 300 miles per hour 
on the average by 1955, as given on Figure 
9, are certainly reasonably sure of attain- 
ment and admittedly will be exceeded in 
many specific instances. On Figure Io 
statistics indicative of improvement in safety 
are given in terms of passenger fatalities per 
100 million passenger miles flown. This rate 
at I per 100 million is hoped for soon, with 
losses at less than this number the rule after 
1950. Finally, on Figure 11 the trend in 
operating efficiency is shown. Improvement 
is directly proportional to ton mile capacity, 
pay load per horsepower hour. Substantial 
and continuous improvement is anticipated. 

One may ask, however, ‘‘ What of the 
prospect of cost reductions of such magnitude 
as to bring air travel within the reach of 
the masses of population?’’ The trend of 
statistical information as given above is 
Teassuring in this regard. Whereas for 
domestic air transport operations in the 


United States in the 1920’s costs on a capacity 
load basis were of the order of 50-cents per 
ton mile, these had by the end of the 1930's 
decreased to 30-cents per ton mile, and may, 
on the basis of civil transport planes now 
used by the military service, soon after the 
war drop to figures of the order of 20-cents 
per ton mile for passenger carrying, and 10- 
cents or 12-cents for carriers of cargo only. 
It would therefore appear reasonable, and 
has, in fact, been estimated, that during the 
1g50’s we may look forward to cost for 
passenger carriage on a capacity load basis 
of the order of 15-cents and for cargo of 8- 
cents or g-cents per ton mile. 

When these figures are translated into 
fares and tariffs by considering load factors 
of 65% or 70% and reasonable profits, it 
would appear justifiable to expect that during 
the 1950’s passenger air transportation charge 
of 24-cents per mile are within the realm of 
possibility, with express air transportation at 
rates of the order of 15-cents per ton mile, 
thus comparing favourably with rail travel 
without taking due account of other very real 
savings (salary, meals, etc.) attendant to 
reducing in-transit travel time. Certainly 
passenger travel at 3-cents per passenger mile 
and express transportation at 20-cents per 
ton mile is assured. 

Forecasting over ocean travel rates is diffi- 
cult unless specific trips are taken into con- 
sideration in order that the factor of range 
so detrimental to cost economy may be 
accounted for. Recent investigators have 
indicated the possibility of round trips to 
England from the United States at figures of 
the order of 200 dollars, or 3-cents per pas- 
senger mile, and several companies in the 
United States have actually forecast and 
published rates not greatly exceeding those 
figures. I believe these are somewhat 
optimistic. But even at some increase from 
this to such a round-trip cost as 300 dollars, 
which is certainly attainable, over-ocean 
travel may well approach the almost astro- 
nomical figures that some authorities have 
recently predicted. 
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Although it is probable that air transport 
will be utilised for the carrying of passengers, 
mail and express for the most part, there are 
possibilities for carrying freight, although 
probably not commodities of a bulk nature, 
i.e. those of low value per ton. The greatest 
potential here lies in supplying the needs of 
backward and under-developed regions where 
other means of transportation may take 
weeks or months as compared to hours when 
carried by air. 

It is anticipated that carrying of express 
will advance by leaps and bounds after the 
war. Whereas at present the proportion of 
load carried by the domestic airlines of the 
United States is 75% for passengers, 17% 
for mail and 6% for express (with 2% for 
other uses), it is reckoned that the percentage 
for express will increase to a point where 
it will approximate that devoted to mail, 
even though the latter should itself be sub- 
stantially increased by virtue of the probable 
eventual removal of any mail tariff surcharge. 
For over-ocean traffic the percentage de- 
voted to mail before the war considerably 
exceeded that for passengers. It is believed 
possible that this disparity may lessen after 
the war. 

Consideration should be given to the factor 
of population mobility, and I will close this 
section with a brief reference to the private 
plane or the personal aircraft. In evaluating 
the effect which such planes may have on city 
planning, full account must be taken of the 
tremendous change in our way of life which 
will be occasioned by the roof-top landings 
to which reference is frequently made, 
though its significance is seldom fully appre- 
ciated. If the helicopter should come into 
its own, as many expect, so that real masses 
of people could be moved to their places of 
business from their residences by air, the 
situation of road congestion would be so 
altered as substantially to affect the whole 
architectural arrangement of our cities. Also 
the possibilities of locating residence sections 
further from metropolitan business centres 
open vast vistas for the city planners. 
324 
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Recreational will be 


enhanced by this greater mobility. 


possibilities greatly 


Communications 

Communications are now dependent upon 
mail, telephone, telegraph and _ radio, 
Movement of persons by slower means such 
as rail and boat has very properly been con. 
sidered as transportation rather than com. 
munications. Now, however, with Europe 
and America 15 hours or so apart, and with 
any part of the world 50 or 60 hours from 
any other, it is believed proper to devote a 
special section of this lecture to the changed 
position which the airplane, considered as a 
communications medium, brings to bear, 
Now, personal communications over great 
distances possible; business and 
international arrangements can be greatly 
expedited and meanings clarified thereby, 
For example, air passenger service over the 
Atlantic will enable American or British 
concerns to send their salesmen, engineers 
and executives to the other side of the ocean 
far more quickly and frequently when the 
need arises than heretofore. Moreover, they 
will now unhesitatingly go, whereas the time 
involved before, frequently prevented attain- 
ing the direct advantages which closer con- 
tact of foreign traders with the markets 
themselves, provide. In addition to trans 
porting the business man himself, the more 
expeditious shipment of orders, acceptance 
papers, shipping documents, comprehensive 
credit advice, specifications, —blue-prints, 
estimates and other like information wil 
greatly speed up business relationships. 

One further point worthy of consideration 
is the greater prospect of dissemination and 
migration of cultural forms. The spread of 
Western Civilisation in many of its forms 
to all parts of the world is a characteristic 
of the last hundred years. This was made 
possible by means of transportation far more 
rapid than any theretofore available. This 
further increase in speed due to air trans 
portation will accentuate the prospect of 
making available to everyone the world over 
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the thinking and developments of everyone 
else. 


Cultural Considerations 


Concerning this difficult subject, we must 
be aware of the greater possibility of leisure 
which this speeding up of transportation can 
bring about. Agencies of government should 
work toward transforming this possibility to 
reality. It is true, of course, that leisure does 
not automatically produce culture; far from 
it It merely creates an opportunity for 
developing the arts and cultural aspects of 
life not available when so large a portion of 
time of the masses of people must of neces- 
sity be devoted to making a livelihood. It 
therefore is incumbent on _ other forces, 
notably education, to develop the desire on 
the part of those who have this increased 
leisure to use it effectively and for cultural 
purposes. 

However, travel, which will certainly be 
greatly increased, has a broadening effect and 
should assist in enhancing the cultural life 
of a great segment of people. 

One further point which I would like to 
make is the mere pleasure which flying can 
give. There are many millions of people 
who cannot appreciate the experience that 
they have ahead of them when they shall 
make their first flights. For many of us 
this pleasure in flying continues and increases 
with each trip. But here let us defer to 
Jan Struther: 

“ How 

Miniver 


hopelessly 
thought, 
describe flying to 


people fail, Mrs. 
when they try to 
someone has 
never done _ it. They leave out all 
the really important things. They 
tell you that it saves time and (taking 
everything into account) money; they 
tell you that it makes the earth look like 
a map, cows like ants, and cars like beetles. 
But they don’t tell you that it is stagger- 
ing, tremendous; that it is not merely 
an experience but a _ rebirth; that it 
gives you for the first time in your 
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life the freedom of a new dimension 
(for although we know that there are 
three of them, we are forced to 
that our sense of 
up-and-downness is necessarily dim and 
undeveloped compared with our acute 
perception of the to-and-fro). They don’t 
tell you that when you are up there it is 
the aeroplane that seems to be the safe 
solid core of things, while the earth is a 
distant planet upon which unfamiliar 
beings move among unthinkable dangers. 
They don’t tell you, either, that you will 
be torn all the time between an immense 
arrogance and an immense humility, so 
that you are at one moment God and at 
the next a nameless sparrow. Nor do they 
tell you what it feels like to thread your 
way among the noble and exciting archi- 
tecture of the clouds; nor how—best of 
all—you may suddenly find a rainbow 
arched across the tip of your wing, as 
though you had caught it in passing and 
carried it along with you.”’ 


move 
mainly in two: so 


The International Field 


There are many fields of usefulness for air- 
craft in international affairs. The obvious 
function of facilitating commerce has been 
discussed. Also, reference has been made to 
the opportunity for alleviating economic pres- 
sures. It is important that we be aware that 
the airplane makes possible a_ greater 
availability of markets in any part of the 
world to any potential customer elsewhere. 
The trend toward self-sufficiency of nations 
is believed to be an important contributing 
factor towards the likelihood of war as it is 
also a consequence of that likelihood. The 
need of self sufficiency could be removed by 
collective security and international economic 
and monetary co-operation. All peoples 
would then be able to do the things for which 
they have the greatest aptitude. This should 
mean greater average production with atten- 
dant improvement in efficiency since a larger 
market will be available. The airplane under- 
lines the importance of creating conditions 
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under which the military aspects of aviation 
will be minimised and its commercial aspects 
developed. It is important, therefore, that 
states should place a greater emphasis on the 
economic aspects of air transport than the 
political. Should the airplane become the 
tool of politics with prestige factors entering 
into policy determinations, its greatest useful- 
ness will certainly be lost. Assuming accept- 
ance of this concept, it is obvious that tariff 
barriers may be dropped, thus further facili- 
tating world trade. 

Another factor is the increase in living 
space and the relief of congestion which the 
advent of the air age may bring about. Many 
past wars have been caused by the fear, real 
or imaginary, of insufficient living space, and 
if the airplane can, as is believed possible, 
alleviate these fears, it will have performed a 
worth while mission. 

All of these factors, particularly the first, 
should lead towards a general improvement 
in the world standard of living, a factor which 
also will be important in our search for the 
elimination of items which contribute to the 
likelihood of future wars. 

In facilitating international relations the 
conference method has come to the fore both 
before the war and more particularly during 
it. This is believed to be a desirable tendency. 
We must establish the conference method as 
an international habit if frictions are to be 
removed at their inception. The role which 
the airplane can play in promoting and 
expediting international conferences is 
obvious. It has been proved at the several 
important meetings during the war, such as 
Casablanca, Teheran and Yalta. In this 
regard I might also mention the great part 
played in attaining reasonable success in 
developing technical annexes for international 
flying at Chicago. After that conference had 
started and the delegates became aware of 
the scope of the discussions planned, it 
became apparent that many important per- 
sons of several nationalities who were particu- 
larly competent to deal with these technical 
matters, had not made the trip to Chicago. 
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These technicians were immediately sum- 
moned and within three or four days after 
the conference started were available so that 
the work could proceed effectively. 

In all these ways, then, the airplane can 
be a very proper tool of peace; in facilitating 
conferences to remove frictions and promote 
international co-operation, and in permitting 
more effective international trade and division 
of labour that provide the whole world as 
a living space for every people. The airplane 
should ‘‘ know no boundaries ’’ and with this 
conception fully accepted, will be a tremend- 
ous force in cementing good international 
relations. 

The acceptance of international agreements 
and participation in resulting associations 
must, to be effective, automatically entail the 
giving up of some rights heretofore considered 
as sovereign. Just as we are embarking on 
the conferences which it is hoped will result 
in a strong international organisation, an 
intensely nationalistic spirit is arising 
through the world. Of necessity war 
engenders such a trend. It must be appre- 


ciated, however, that this emphasis on 
nationalism and_ sovereign rights is 
inimical to the success of the new 


association of nations. The more appropriate 
tendency from the standpoint of future peace 
would be toward greater emphasis on a strong 
international body on the one hand and more 
secure individual rights on the other. 

In truth we have been fighting for just 
these things—‘‘ To defend,’’ according to 
the Declaration of the United Nations, “‘ life, 
liberty, independence and religious freedom, 
and to preserve human rights and justice in 
their own lands as well as in other lands.” 
On the other hand, everything in the Nazi 
philosophy has been in the opposite direction. 
The importance of the individual under 
Hitler’s regime has been drastically reduced 
with view to making the state the supreme 
objective. Under such a creed it has been 
fundamental that man is for the state rather 
than the state for man. The Nazis have 
eliminated the dignity of man. The proper 
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idea is well expressed by Thomas Mann: 
‘‘We must define democracy as that form of 
government and society which is inspired 
above every other with the feeling and con- 
sciousness of the dignity of man.’’ The Nazi 
philosophy has, furthermore, pointed away 
from any association of nations striving for 
peaceful objectives. Such axis alliances as 
have been made have been centred on the 
ultimate achievement of complete predomin- 
ance over the world by one or possibly two 
states. After winning the war to eliminate 
this point of view, it is of extreme importance 
that we so organise the United Nations as 
to assure the proper place and relationship 
of the individual, the state and the community 
of nations. World citizenship is a concept 
on which few have cared to dwell, but is one 
which must come into wider acceptance if 
a permanent peace is to be established. 
Certain basic human rights must be secured 
by the international organisation through 
the nations in which each citizen lives, and 
each individual must feel himself a citizen 
both of his nation and of the world. 


THE INTERNATIONAL CIVIL AVIA- 
TION CONFERENCE AT CHICAGO 


As Technical Secretary of the International 
Civil Aviation Conference at Chicago and 
so as an international public servant, I did 
not have the responsibilities of a delegate, 
and as a consequence was able to observe 
the meetings from a more detached point of 
view. Therefore, in an unofficial capacity, 
I can appropriately give my impressions of 
the meetings at Chicago and my opinions on 
its successes and shortcomings. In general, 
I feel that the conference needs the perspec- 
tive of time to judge its accomplishments. 
Possibly too much was too hastily written 
about it in the Press of both our countries. 

I would like to make it perfectly clear that 
in dealing here with the Chicago Conference 
and later in this lecture with the matter of 
collective security, I am speaking purely as 
an individual. I have, as is well known, long 


been interested in the field of international 
aviation organization and have for many 
years been an advocate of an international 
air police force. No lecture on aviation’s 
place in civilization would be complete with- 
out substantial discussion of these vital 
subjects and | shall therefore give my views 
on both. 

I emphasise that they are personal opinions 
and do not in any sense represent the present, 
or to my knowledge the prospective policy 
of the United States Government. In certain 
parts of these fields my associates in charge 
of policy in these matters have taken quite 
different positions from mine and in others 
policy has not yet been established. I am 
glad, however, to be able to state here my 
own views which I sincerely believe to be 
sound (and which my Government has no 
objection to my stating as my _ personal 
credo). 

After the conference had been in session 
for a couple of weeks, it became apparent that 
there were two distinct points of view which 
would have to be reconciled if the conference 
were completely to achieve its ends. First 
there was what may be called the regulatory 
point of view. This aimed to stress the need 
for international co-operation in the establish- 
ment of controls over air transport, designed 
to prevent unfair competition or competitive 
practices sponsored by states in such a way 
as to jeopardise future amicable international 
relations, but with accompanying recognition 
of the world-wide need for air transportation 
services. This group considered international 
aviation rather more from the political point 
of view than the economic. 

The other point of view may best be 
expressed by the term ‘‘ maximum use.”’ 
This group considered the expansion of air 
transport throughout the world of such 
fundamental importance and of such great 
value in itself as to make it desirable to 
achieve its most rapid possible growth. It felt 
such growth would best be promoted if the 
fewest possible controls were established. For 
many of the reasons heretofore enumerated, 
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this group felt that the inauguration and 
expansion of world air transport services in 
themselves will promote peace to such an 
extent as to make it worth while to risk slight 
international frictions now, if by so doing 
a free system can be obtained; one that will 
most rapidly expand due to normal competi- 
tive processes. The men supporting both 
points of view were honest in their opinions. 
It seemed to me at the time, and it seems 
to me today, that a compromise between the 
views of these groups was and is possible. 

The first group, that is those who would 
like to make air transport dependent upon 
controls of a strong international body, felt 
that their system’ is necessary in order: to 
assure fair treatment for small nations having 
aspirations in aviation; to provide proper 
consideration to the present unfavourable 
standing in commercial aviation of several 
allied countries occasioned by the exigencies 
of the war; and to continue the organisation 
of world-wide air transport along the pattern 
of international collaboration agreed upon 
in the Atlantic Charter and at Dumbarton 
Oaks. They felt that the great importance 
of world flying should automatically indicate 
the need to place it under an international 
civil aviation body, having substantial 
regulatory powers in its own right, to insure 
its orderly development. 

The expansionists, on the contrary, felt 
that any such restrictions and controls would 
so hamper the normal and proper expansion 
of air transportation as to offset any advan- 
tages which might be claimed for the inter- 
national control point of view. In _ his 
thirty-first Wilbur Wright Memorial Lecture, 
Dr. Edward Warner included this oft-quoted 
passage :— 

““My hopes for the future are rooted 
in the . . . presumption that air transporta- 
tion is a good thing; that the need of the 
whole world to share in its benefits should 
be a prime consideration in the planning of 
air routes; and that there shall be no return 
to those evil days when air transport was 
regarded with such caution and suspicion 
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that it had to be administered in paltry 
and carefully-measured doses, with the 
authorization to operate internationally 
being parsimoniously doled out, schedule 
by schedule.”’ 


As the meetings progressed, the two points 
of view approached each other nearer and 
nearer until it seemed to me, and the view 
was shared by many others, that only a very 
little additional compromise was necessary 
on the part of either to attain the all-out 
agreement which was so greatly to be desired. 
It was incredible that the representatives of 
Allies that were currently fighting a common 
enemy on many fronts and in many cases 
under single command, could find matter for 
such bitter disagreement in the small spread 
of differences which still existed after the 
conference had been in session for about a 
month. The disagreements were finally 
reduced to the determination of a proper 
wording of a United Nations participation 
clause (over which, it seemed to me, there 
was very little difference of opinion), and 
to an acceptable clause dealing with the 
adjustment of capacity to traffic offering in 
regions beyond the first division point of 
through routes. This involved the now 
famous Fifth Freedom, and there again, were 
the relative importance of such through traffic 
to be properly evaluated, it seemed to me 
that agreement could have been reached. 
Actually, I am inclined to believe that accord 
was not reached partly because the confer- 
ence had by that time already extended so 
much longer than had been anticipated that 
the very real factor of physical fatigue of 
delegates prevented agreement. 


But in stating the opposing views and the 
fact that they were not entirely reconciled, 
one must not lose sight of the very real 
accomplishments of the conference. There 
was concluded an Interim Agreement on 
International Civil Aviation which establishes 
a Provisional Organisation that is to meet 
as soon as one-half of the nations represented 
at the conference (26 required) have signed 
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the document. It is ardently hoped that the 
first meeting of this organization will take 
place in Canada during the coming summer. 
Then there are two agreements drawn up as 
separate documents to be signed by those 
nations which might elect to grant the two 
freedom and five freedom privileges included 
respectively in each. These are known as the 
International Air Service Transit Agreement 
and the International Air Transport Agree- 
ment. Regrettable as it was that the two 
freedoms of the air (the privilege granted by 
a state to all others to fly across its territory 
without landing and the privilege to land for 
non-traffic purposes) were not made a part 
of the Interim Agreement and the Conven- 
tion, it nevertheless is believed likely that 
so great a number of nations will ratify this 
document as to assure its later incorporation 
in the Convention. This is a tremendous step 
forward. Concerning it, Dr. Warner has 
recently written: 


“To realise what a landmark this is in 
aeronautical history one really needs to 
have lived with the subject during the 
years between the wars and to have seen 
at first hand how firmly almost every state 
has repulsed any attempt to release inter- 
national transport from its cocoon of 
multiple national restrictions. . . . The par- 
ticipants to the transit agreement under- 
take to abstain from the role of feudal 
baron who levied private tribute on all 
the commerce passing along the highroads 
within his grasp.”’ 

In addition to the two freedoms described 
above, the International Air Transport 
Agreement adds three more privileges as 
follows: 


(3) The privilege to put down passen- 
gers, mail and cargo taken on in the 
territory of the state whose nation- 
ality the aircraft possesses; 


(4) The privilege to take on similar 
loads destined for the territory of 
the state whose nationality the 
aircraft possesses, and 


(5) The privilege to take on passengers, 
mail and cargo destined for the 
territory of any other contracting 
state and the privilege to put down 
such loads coming from any such 
territory. 

(Number 5 is the pick-up service 
clause. ) 

Then there was prepared a standard form 
which nations may use in making transport 
agreements bilaterally. This contains a large 
number of the provisions included in the 
Convention, thus setting a pattern in advance 
of the ratification of that document which 
will greatly facilitate the transition to its full 
effectiveness. 

Then, finally, there is the Convention itself 
with its technical annexes, which is very 
complete and representative of substantial 
advancement from the 1919 Paris Conven- 
tion, but which lacks those vital articles 
dealing with air transport and freedom of the 
air privileges discussed above. 

Particular note should be taken of the 
excellent progress made in the _ technical 
annexes in establishing air navigation prac- 
tices, rules of the air, and many others 
susceptible of standardization, such as air- 
worthiness requirements for aircraft, meteor- 
ological protection, aeronautical maps and 
charts, customs procedures, and search and 
rescue. Most of these items are flexible in 
character, requiring change with the rapid 
advancement in the art. The agreement in 
the convention relating to the technical 
annexes was therefore one of collaboration 
rather than compulsion. In case a state 
should desire to depart from the international 
standard, it must notify the council of the 
extent of the differences from the standard 
and the reasons therefore. It must also 
indicate such departures on the certificates 
of airworthiness of its aircraft and the 
licenses of its pilots. It is then stipulated 
that ‘‘no aircraft or personnel having 
certificates or licenses so endorsed shall 
participate in international air navigation 
except with the permission of the state 
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or states whose territory is entered.’’ The 
practice follows that utilised by most nations 
in automotive standardization, in which the 
advantages of adherence are so great as 
practically to prevent departure from them. 
At the same time, this method has provided 
a degree of flexibility in the event of future 
change which would not be present if rigid 
requirements for complete adherence and 
rigid rules for changing standards were so 
specified as to require formal ratification on 
each such occasion. 

This, then, is what was gained in the con- 
ference, and it was much. Now let us appraise 
the unfinished business. It is significant that 
a resolution of the conference stressed the 
importance of proceeding immediately with 
further consideration of the omitted transport 
articles of the convention at the time the 
Provisional International Civil Aviation 
Organisation first meets. The work unfinished 
at Chicago, may therefore resume where it 
left off, with, I believe, every prospect of 
arriving at a successful compromise. There 
was, of course, some bad feeling engendered 
at the conference, which is to be deplored. 
It was, I believe, made more of in the Press 
than by the delegates, and should certainly 
not be over-emphasized to the extent that it 
has been. Only by the holding of conferences 
of this kind, achieving partial success and 
then renewing discussion at subsequent meet- 
ings for final attainment of the desired ends, 
can we acquire the habit of team work which 
is so essential in international dealings. Surely 
at the first meeting of the new organisation 
these transport clauses and matters involving 
rates and subsidies will be settled, a proper 
United Nations clause established, and an 
appropriate reconciliation effected between 
the views of those who consider world air 
transport as an essentially political matter 
on the one hand or as an economic one on 
the other. The present departure must not 
be allowed to act as an entering wedge 
between any of the United Nations, nor to 
drive countries into a more strictly national- 
istic point of view, so inimical to world peace. 
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It is my personal opinion that the position 
taken by the British delegation in the final 
document suggested by them (in which are 
clauses dealing with the Fifth Freedom) 
represented a long step toward a solution and 
can, possibly, with very slight modification, 
be made the basis of final agreement. In 
brief, this point of view is the following: 
The aircraft of a state may fly from its own 
territory to its first major traffic stop in a 
foreign state (the first division of a through 
route) on the basis of an agreed upon alloca- 
tion of traffic, subject to competitive fre- 
quency or capacity expansion thereafter 
determined by application of an escalator 
clause. Then for pick-up traffic on subse- 
quent divisions, the Council of the Inter- 
national Civil Aviation Body shall have the 
power to determine what is fair and just. 
But in its deliberations it must give due 
consideration to four factors. This is import- 
ant, and it is in this respect that I believe a 
solution may have been suggested by the 
British delegation that can be used as a basis 
for a final agreement. For one of the major 
criticisms of any general assignment of sub- 
stantial economic control to an international 
body has been that it would have no fixed 
principles under which to operate. These 
governing criteria suggested by the U.K. are: 
(1) the capacity to which the state is entitled 
by virtue of its agreed allocation of the traffic 
flowing between its shores and the pick-up 
point; (2) the needs of that division for air 
transportation based on _ the economic 
determination of public convenience and 
necessity; (3) a fair and equitable appraisal 
of rights of states within the region for local 
airlines; and (4) an evaluation of the needs 
of traffic by an airline for that division in 
order that its through service operations may 
be conducted on a reasonably economic basis. 

This plan provides the flexibility needed 
properly to make determinations as to what 
is fair in many different regional situations 
to which a standard formula could not 
possibly be evolved for universal application. 

It is the writer’s feeling that very little 
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restriction on important through-line opera- 
tion would be occasioned by this procedure 
and that the alternative of completely wide- 
open competition might well result in injus- 
tices and in damage to amicable international 
relations to an extent out of all proportion 
to the expected gain in air transport 
expansion that might result. 

It is possible that the divergence of opinion 
on the Fifth Freedom matter can be clarified 
further by discussing it from the standpoint 
of the difference in conception of government 
functions, heretofore stated as promotional, 
as compared to regulatory. The point of 
view of the expansionists as represented by 
the delegation of the United States would 
take the first position in this grouping— 
promotion. Those of the U.K. would come 
under the classification of regulation; and in 
the final classification of government func- 
tions, operation, would be the position of 
the delegates of Australia and New Zealand, 
who spoke eloquently for the international- 
ization of through-airline services. Possibly 
the greatest ovation of the conference was 
given to Mr. Sullivan, of New Zealand, and 
Mr. Drakeford, of Australia, when they 
presented the joint views of those common- 
wealths. Many persons present felt that the 
nature of air transport as a public utility is 
such as to make it desirable to internationalize 
world air-lines. And yet it is believed to be 
well recognized that without competition, 
efficiency will be lacking and the good of air 
transportation will not be afforded to so many 
Tegions or in so attractive a manner from 
the standpoint of optimum service to the 
public as would otherwise maintain. It is 
therefore the writer’s feeling that the middle 
course of intelligent regulation of competing 
air-lines gives the proper solution. In short, 
competition is needed for efficiency. Where 
internationalization is indicated as desirable 
is in an international air police force. There 
competition is not desired, but collective 
security is. Briefly, economic efficiency 
requires competition—social progress depends 
on the absence of military competition. 


CIVILIZATION 


It was quite frequently mentioned at the 
conference that the regulatory powers of the 
council were analogous to those possessed by 
the Civil Aeronautics Board in the United 
States. This is in a measure true, particularly 
insofar as the powers themselves are con- 
cerned. The analogy, however, is incorrect 
when consideration is given to the composi- 
tion of the two bodies. Had it been possible 
in the deliberations in Chicago to have formed 
the council of persons selected only because 
of their own high qualifications, the analogy 
then would have been complete. Unfortun- 
ately, the council is to be composed of persons 
definitely representing the states from which 
they come, thus giving the council a political 
tinge which vitiates the analogy. It is 
possible that from the experience of the 
Provisional Organization and in some 
future revision of the international body 
established under the Convention, there can 
be evolved a different method of selecting 
members of the council so that all nations 
will, without political bias, feel justified in 
bowing to its decisions on purély economic 
matters. 

But again let me emphasise that although 
the Chicago Conference resulted in incom- 
plete documents, it nevertheless accomplished 
much of good and laid the groundwork for 
further deliberations. Improvements will be 
evolved, and in the meantime, world-wide air 
transportation will get started and expand. 

A few remarks on the so-called ‘‘ chosen 
instrument’’ policy appear in order. 
Although this is essentially a domestic matter 
for each state (as by any of the systems 
proposed at Chicago allotment of frequencies 
or quotas was on a national basis), it never- 
theless does have a bearing on the tendency 
towards extreme nationalism, a malicious 
course if amicable international relations 
and world peace are desired. It might be 
a better policy for the Council, when giving 
consideration to air routes, whether new or 
expanded, to deal with companies rather 
than nations. Thus would the control of 
international civil aviation become even more 
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analogous to the Civil Aeronautics Board 
precedent and the tendency would be away 
from the intensely nationalistic point of view, 
which is in itself inimical to proper realizat.on 
of the benefits of world organization. 
COLLECTIVE SECURITY. 

At Dumbarton Oaks the great powers 
reached a tentative agreement on a frame- 
work for a United Nations international 
security organization. The proposal encom- 
passed subdivisions dealing with economic 
and social relationships, a secretariat, and a 
security council. Under the latter there is 
established a military staff committee. It is 
understood that during the conference 
deliberations, there were numerous proposals 
for varying types of military organization 
which would enforce the council’s determina- 
tions, thereby supplying the factor most 
lacking in the League of Nations. It is 
understood that among these were suggestions 
to create an international police force. 
Although the final documents did not include 
such an establishment, they approached it 
by providing that ‘‘there should be held 
immediately available by the members 
of the organization national air force contin- 
gents for combined international enforcement - 
action.’’ It is possible that at the subsequent 
meeting at San Francisco, or at some other 
time, further consideration and final approval 
will be given to the development of this 
arrangement into an international air police 
force to carry out these functions. 

The need of an efficient instrument to carry 
out the police function is self-evident. I have 
alluded to it at several points heretofore in 
this lecture. At the time the League of 
Nations was established after the last war, 
many deplored the absence of provision for 
such a policing agency. In the United States 
in 1914 I was proud to be a member of a 
prototype of the League of Nations known as 
the League to Enforce Peace. It emphasised 
this point. It has been well said that ‘‘ justice 
without force is powerless, and force without 
justice is tyranny.’’ The first clause is repre- 
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sented by the League of Nations, the last by 
Nazi Germany. 

It cannot be expected, nor would it be 
desirable, for drastic reductions in armaments 
of the United Nations to be made, thus 
rendering each nation so weak as to be sub- 
ject to attack, until such time as experience 
justified universal confidence in the World 
Security Organization. Gradual disarmament 
by individual nations thereafter could and 
should be made. Graphically, the curves 
depicting armaments (decreasing) and confi- 
dence (increasing) would cross. The advan- 
tages of disarmament are so obvious as not 
to require emphasis; for, indeed, should an 
effective international policing agency be 
formed, a country could expect to advance 
in the peaceful arts and in commerce and 
economic improvement in inverse proportion 
to the extent of its armaments. 

Let us now consider in more detail an 
international air police force, a conception 
advocated by the French in 1932. It fre- 
quently occurs in engineering practice that 
some early discovery, discarded at the time, 
finds new life when the general advance in 
the art has made its application immediately 
important. Cases in point are the air-cooled 
engine cowling, the retractable landing gear, 
the controllable pitch propeller and the wing 
flap, all of which attained importance only 
when the overall aerodynamic cleanness of 
the airplane had improved to such an extent 
that their effect became of so great a magni- 
tude as to counterbalance the increased 
weight and complication inherent in their 
installation. An analogy to this process can 
be made in the case of the airplane and its 
potential importance in establishing the 
success of a world security organisation. 
Attempts at inaugurating security organiza- 
tions heretofore, culminating in the League of 
Nations, were not successful in performing 
the fundamental mission for which they were 
established, maintaining the peace of the 
world, because of the absence of a policing 
medium having the qualities essential to the 
job: certainly, speed, mobility and effective- 
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ness. Land and sea forces, alone, do not 
fulfill the requirements. But now with the 
airplane developed to its present stage, the 
world becomes of manageable size. 

Before such a force can be effectively used, 
however, there must be a_ general-will-for- 
peace. This determination must be suffi- 
ciently strong so that there is a willingness 
to forego a limited amount of national 
sovereignty. Such limitations should include 
the right to make aggressive war; the right 
to judge a state’s own cause in controversies 
with other states; the right arbitrarily to 
erect unduly burdensome commercial bar- 
riers; and the right to deprive its own subjects 
of the most fundamental human rights, such 
as freedom of speech, of the Press, and of 
religion. 

Assuming, as we surely may, that the 
present aggressor states will be completely 
disarmed after this war, and that the inter- 
national security organization is formed with 
adequate provision for the use of policing 
action, it would follow that disarmament 
could take place as confidence in the effec- 
tiveness of the police force would build 
up. 

History indicates that there has always 
been a competition between offence and 
defence in warfare. The relative effective- 
ness of the one or the other has greatly 
influenced the time and spacing of wars. 
Occasionally, however, new weapons have 
been developed which have given such 
marked superiority to the offence as to 
bring about wholly new political conditions. 
As an example, the feudal system was 
centred around the defensive strength of the 
castle, with its battlements, moats and draw- 
bridges. With the invention of gunpowder, 
the feudal castle was no longer impregnable, 
and a new political system grew up based on 
the small state as its unit. Then as states 
grew in size, a system of balance of power 
became prevalent, alliances being made which 
approximated balanced force potentials and 
resulted in considerable periods of peace. 
However, at intervals some power gained 


enough pre-eminence in arms that it risked 
war to gain regional or even world domina- 
tion. This has resulted in two world wars 
in a generation. 

The League of Nations without adequately 
organized force to sanction its decisions (and 
without the United States as a member) was 
ineffective in preventing the second World 
War. Now again an invention of such potency 
has been developed and perfected to such a 
point that it makes possible an improved 
social order based on a new political system. 
I submit that the United Nations Organiza- 
tion, implemented by a properly constituted 
international air police force, can accomplish 
what the League failed to do. 

This police force might be composed of 
national contingents. However, such arrange- 
ment, without the establishment: of agreed 
national maximum limits which experience 
indicates are impossible of enforcement, 
would indubitably lead to armament races, 
which in themselves will bring on new wars. 
At the opposite extreme, there might be a 
completely integrated international force 
consisting of all types of arms from each 
member state. This would be a very cumber- 
some organization and one most difficult to 
control. Then there might be a quota system, 
perhaps set up on a regional basis. A final 
possibility is a specialized international force, 
not large, but efficient, composed of the most 
mobile and speediest of the components of 
military action—the airplane. Under this 
conception, wherein there would exist an 
international air police force always ready 
for immediate use, national armies and navies 
would be available on call should the need 
arise. However, all nations should have an 
obligation to maintain their military contin- 
gents to some agreed minima, an assumption 
of responsibility desirable in establishing 
confidence in the security system as a whole. 
Limitation of armaments down to these 
minima will only occur (and it cannot be 
expected to be otherwise), when real confi- 
dence on the part of peoples and states has 
been established. Then, however, it will be 
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almost automatic and _ thereafter these 
minima can be gradually reduced. 

Here it appears desirable to emphasize the 
differences between war and policing. These 
are threefold—first as to authority. Whereas 
no legal authority exists for war, a police 
force acts only to implement the enforcement 
of international law as interpreted by the 
international organization formed of the 
community of nations. War proceeds entirely 
from national authority. Second, there is the 
technique employed. In war, a national 
force acts under the direction of its own 
government, whereas a policing action is 
under control of a military staff responsible 
to the security council of the international 
organization. And finally, there is the differ- 
ence in objective—war aiming at the military 
defeat of its enemy by each _ belligerent, 
whereas international policing aims at the 
maintenance of order under law throughout 
the community of nations. 

Studies have been made to determine the 
practicability of establishing and operating 
an international air police force. These have 
shown the eminently satisfactory conditions 
that exist at the present time, wherein many 
island bases could be made available and 
could be used as the seat of operations for 
the contingents of such a force. It has been 
calculated that fifty bases throughout the 
world would be adequate in this regard and 
that a total force of some 50,000 planes, 
including training and cargo planes and the 
various combat types composing modern air 
forces, would be appropriate. For note, in 
civil society the uniformed police force is 
small in proportion to the population. The 
ultimate force behind law is the determination 
of the average citizen that law shall prevail. 
But without the police force, an ever-ready 
spearhead against crime, the citizens’ deter- 
mination is unavailing, and anarchy exists. 
The financial upkeep of the force could be 
handled by the participating nations. It 
might be possible to introduce some form of 
taxation of individuals throughout the world 
to supplement the larger amounts contributed 
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by states. This would give a desirable feeling 


of personal participation in the undertak. | 


ing. The problems of procurement and supply 


are not impracticable or particularly difficult ( 


of solution. 

A paramount consideration favouring an 
international air police force as opposed to 
national contingents, is the speed and 
mobility of the airplane. It is essential that 
enforcement methods keep pace with crime. 


This indicates the need for employing the — 
most modern type of weapon in such an | 


enforcement agency. It should be noted 
that in general, a law breaker will act only 


if immediate success appears likely. Distant — 


disaster is not a deterrent. It is therefore 
essential in an international policing organiza- 
tion to have available a weapon that can 
strike with such speed and effectiveness as 
to deter a potential aggressor government 
from starting an operation. The restraint 
would be effective because even an immediate 
success is very unlikely. 

So far the striking power of the airplane, 
presumably by bombing, has been empha- 
sised. This is not, however, the only, nor 
possibly the most important contribution that 
the airplane has to make. Other effective uses 
would occur in the security council’s func- 
tions of investigation, inspection, patrol and 
surveillance. Minor incidents at remote 
locations require immediate investigation. 
To send missions by any mode of travel where 
weeks pass before inquiry is commenced 
spells failure, as by then facts are obscured, 
or a minor incident will have become major. 
The ability of the security council to get 
investigators to the scene of trouble within 
a matter of hours may frequently make 
possible the immediate solution of the diffi- 
culty. To do this, two things are necessary: 
first, the availability of a transportation 
agency acting under the direct command of 
the council; and second, the availability to 
that transportation agency of aircraft to per- 
form this function. Both are satisfied by an 
organization which includes an international 
air police force possessed of transport aircraft. 
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The inspection function used to assure 
compliance with the council’s orders on such 
matters as disarmament of aggressor states, 
or compliance with sanctions against rearma- 
ment, can also frequently be implemented 
by air transport. Here, too, effectiveness 
requires immediate availability and speed. 

The patrol of a border region pending 
completion of investigations or final settle- 
ment is another situation which would be 
greatly facilitated by air transportation. And 
finally, the ability to obtain information on 
actions under way in a recalcitrant state by 
means of aerial photography or visual 
observation will prove important. Through- 
out this discussion the emphasis is on pre- 
venting relatively small incidents or minor 
infractions from growing into major disturb- 
ances and finally full-fledged aggressions. 

Should this step be ineffectual, however, 
the use or threat of use of the international 
air police force in bombing, strafing or 
dropping air-borne troops is still available. 
Its effectiveness will have been enhanced by 
the advance knowledge gained in the prelim- 
inary steps described. 

Tests that may be applied to gauge 
probable success of such a police force are 
the following: First, effectiveness. An inter- 
national air police force could act with speed, 
power and certainty. Next, general accept- 
ability. Here it is felt that nations would be 
willing to authorize their representatives on 
the security council to call out such an inter- 
nationally constituted police force without 
slow recourse to parliamentary procedures, 
whereas they naturally would be reluctant to 
permit use of national contingents by execu- 
tive decision only. The final test is desir- 
ability, on which the whole case rests, it 
having been assumed that the organization 
of a world free from wars has almost 
universal appeal. The alternative is unbear- 
able armament expense with commensurate 
reduction in economic and cultural progress, 
and eventually another war. Again I submit, 
the world is now of manageable size. 

The question may well be asked—will the 
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United States persist in its present determina- 
tion to adhere to a world security organiza- 
tion; has the isolationism of the past 
disappeared; can there be assurance of no 
repetition of refusal to participate as occurred 
in the League of Nations experience? I can 
only answer by citing trends and present 
opinion. To the question, ‘‘ Do you think the 
United States should join a world organiza- 
tion with police power to maintain world 
peace?’’ the response in a_ nation-wide 
sampling poll conducted in April, shown in 
comparison with previous polls, was:— 


Yes No No Opinion 
1937 26% 52% 22% 
1941 38% 39% 23% 
1942 59% 22% 19% 
1944 72% 13% 15% 
1945 81% m% 8% 


Of the 81% who expressed themselves 
favourable in April of this year, the response 
to the question which asked, ‘‘ How import- 
ant do you think it is that we join such a 
world organisation?’’ was: 


Very important ... 83% 
Fairly important 11% 
Not too important 3% 
No opinion 3% 


It is here fitting to quote the words of that 
great American President, that great cham- 
pion of the common man, that great worker 
for humanity and world peace, Franklin 
Roosevelt. A few days before his death he 
prepared a talk in which the following lines 
appeared: 

‘“We, as Americans, do not choose to 
deny our responsibility. Nor do we intend 
to abandon our determination that, within 
the lives of our children and our children’s 
children, there will not be a third world 
war. 

‘“We seek peace—enduring peace. 
More than an end to war, we want an 
end to the beginnings of all wars—yes, an 
end to this brutal, inhuman and thoroughly 
impractical method of settling the differ- 
ences between governments.”’ 
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The insistence by President Truman in his 
first address to Congress that the policy of 
international co-operation and the _pro- 
gramme at San Francisco initiated by 
President Roosevelt shall be continued, adds 
to my conviction that America will not be 
found wanting. 


It seems probable that the aspirations of 
millions of people throughout the world for 
a lasting peace with adequate security can 
be satisfied. An enforcing means is at hand 
—the airplane. The existence of an inter- 
national air police force would make the 
enormous difference between being in time 
for prevention of action on the part of an 
aggressor and being too late to effect any- 
thing other than possible eventual victory in 
another world war. 
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CONCLUSIONS. 

Much of the foregoing is the result of 
speculations during my own twenty-eight 
years in aviation, which has been bounded 
by two world wars. To arrive at some con. 
clusions concerning aviation’s place jp 
civilization; to seek out, if indeed it should 
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Fig. 19 


exist, some worthy aim, has seemed com- 
pelling. I trust these findings will be of 
benefit, or at least suggestive, to others. 
My conclusions are ones of optimism. | 
believe the Neanderthal man is growing up; 
that the spiral of progress will, by virtue of 
the airplane, be benevolent; that air trans 
portation and air power will be largely 
beneficial to the human family. This need 
not necessarily be so, nor will it come auto- 
matically, but that it will occur, because of 


mee 


f 
\ 
I 


V 


OF WAR 
i 
re 
q 
i 


sult of 
ty-eight 
pounded 


ne con- 
ace in 
should 


AVIATION’S PLACE IN GIVILIZATION 


the work and efforts of men of good will 
now predominating in the world, I have no 
doubt. 

The scientific method of analysis, fact to 
principle, must be applied in appraising 
science itself and its effect on civilization. 
War in destructiveness is, I fear, approaching 
a stage that is out of reach of man’s recupera- 
tive powers. The pattern of warfare forced 
on us by our enemies has made it necessary 
for us to reply in kind, to answer destruction 
with greater destruction. We accept our 
responsibility for all measures of destruction 
that we have used. We must now strive 
equally for a world policy and organization, 
using aviation as a major tool, that will 
prevent global wars in the future. Let us not 
have more of the total destructiveness illus- 
trated in the accompanying picture. (Figure 
12.) 

The progress of civilization, historically, 
has been closely associated with transporta- 
tion. Speed of travel can be a gauge of 
leisure and social advancement. Has man- 
kind evolved sufficiently to capitalize on what 
our technology has given us by advancing 
speed of travel five-fold in a generation? I 
believe so. 

Technological development in aviation, 
far from pausing at present attainments, will 
continue more rapidly than ever before. 
World co-operation will accelerate this 
advance and world collaboration will deter- 
mine its direction toward useful purposes. 

The fields of usefulness for the airplane are 
manifold; their effects on society are stagger- 
ing to the imagination. They encompass 
benefits in eco:omics, in transportation, in 
communications and in culture. Govern- 
ment has a task to perform, both nationally 
and internationally in making the progress 
orderly. The trend must be toward greater 
emphasis on the human rights of the indi- 
vidual and of international responsibilities of 
nations. It takes one state to make a war— 
it takes all to preserve the peace. 

A good start in international civil aviation 
Was made at Chicago. The results were 


clouded by some set-backs from complete 
achievement, yet the way is open for further 
deliberations. With men of good will and 
determination to reach agreement, there is 
every hope for complete success next time. 
The best solution of the problem seems to 
me to lie in reaching agreement on general 
principles that a strong council of the Inter- 
national Civil Aviation Organization may 
apply with fairness and justice to cases dif- 
fering one from the other throughout the 
world. Thus can maximum use and orderly 


AIRPLANE VIEW OF AMERICA AT PEACE 


This mural was done by Rockwell Kent, famous 

landscape and figure painter and wood engraver, 

and presented to the Committee on Interstate and 

Foreign Commerce, House of Representatives. The 

group of four angels fying outward to the four 

corners of the world forms the letter V for Victory 
and represents the four freedoms. 


development of world air transportation 
advance. 

Aviation has much to contribute as an 
agency of peace in facilitating commerce; in 
bringing people together; in implementing 
an international security organization; in 
putting teeth in a league through organization 
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of an international air police force. Such 
force would be effective in the possession of 
speed, power and mobility. It will prove 
acceptable by the experience of war co-opera- 
tion in operations and the universal will for 
peace. 


Appreciating as I do how frequently 
Tennyson’s ‘‘ Locksley Hall’’ is quoted in 
aviation circles, I nevertheless cannot refrain 
from concluding my lecture with his beauti- 
ful and inspiring stanzas that express so well 
all I have wanted to say: 
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3. Civil Aviation and Peace—J. Parker 
Van Zandt. 

4. Economic Implications of Aircraft— 


8. 


Caroline and Walter Isard. 


. A Study of War—Quincy Wright. 
6. 


Security and World Organisation— 
Fourth Report of Commission to Study 
the Organisation of Peace. 


. The Chicago Air Conference (Foreign 


Affairs) Edward Warner. 


Post-war Status of the Aircraft Industry 
(Harvard Business Review) —William 


Men, my brothers, men the workers, ever 
reaping something new; 

That which they have done but earnest 
of the things that they shall do. 

For I dipt into the future, far as human 
eye could see, 

Saw the Vision of the world, and all the 
wonders that would be; 

Saw the heavens fill with commerce, 
argosies of magic sails, 

Pilots of the purple twilight, dropping 
down with costly bales; 

Heard the heavens fill with shouting, and 
there rain’d a ghastly dew 

From the nations’ airy navies grappling in 
the central blue; 

Far along the world-wide whisper of the 
south-wind rushing warm, 

With the standards of the peoples plunging 
thro’ the thunder-storm; 

Till the war-drum throbb’d no longer, and 
the battle-flags were furl’d 

In the Parliament of man, the Federation 
of the world. 

Then the common sense of most shall hold 
a fretful realm in awe, 

And the kindly world shall slumber, lapt 
in universal law. 
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Lecture—Edward Warner. 


13. Speech on Civil Aviation in the House 
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Mr. W. C. Deverevx, Vice-President of 
the Society, Fellow: It is a pleasure and a 


privilege to propose the Vote of Thanks to | 


the Lecturer to-night. It is a 
pleasure in that Mr. Wright has been a 
personal friend of mine, as he has been to 
so many others present, for many yeals. 
Much more important is that he is a great 
friend of the Royal Aeronautical Society 
and a proven lover and helper of this 
country, and in the lecture given to-night 
we see that he is a great humanitarian. It 
is a blessing for the world that a man of 
his ability was available in the time of it 
greatest need and that he was prepared to 
give up a great position in industry in order 
to take the job as Director of Aircraft Con- 
trol at the War Production Board. 
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I am privileged to testify to the great 
work that was done, because working as I 
did in charge of American aircraft supplies 
under Lord Brabazon’s Ministry, I had 
occasion time and again to be thankful for 
the help received from Mr. Wright. In 
those much misunderstanding and 
mistrust could have arisen at the time when 
we were modifying so drastically the air- 
craft received from the other side of the 
water: modifications occasioned by 
experience in the fighting front; modifica- 
tions which had been evolved out of that 
experience by Air-Marshal Sorley’s tried 
young men. At that time it was somewhat 
difficult to impress upon American aircraft 
manufacturers the necessity which caused 
the cutting about of their beautiful, well- 
made machines because of the exigency of 
the moment—a situation ‘that was clearly 
understood when they, themselves, came up 
into the fighting front, but in those early 
days the problems were settled by the 
understanding of such men as Mr. Ted 
Wright. 


days 


our 


Many of us will well remember the paper 
given by the Lecturer at this Institute, 
which to a number of us was the first im- 
pression of those production methods that 
were to prove so satisfactory in giving us 
the large quantities of aircraft that helped 
us so much in this war. 


The talk he gave a privileged few after 
the lecture left a profound impression upon 
me. That talk was on his experience then 
in Germany. What he told us proved later 
so completely right. 


On civil aviation the figures that he pre- 
sented that evening were staggering and 
showed a tremendous faith in the future, 
Which should be a cure for much of the 
pessimism that was being abundantly shown 
in our own country at the time. 

On the political, economic and cultural 
side, what the Lecturer has had to say this 
evening is very illuminating. Following the 
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very practical talks we have had from him 
in the past, it is very encouraging indeed 
to hear Mr. Wright present these very 
liberal views on International co-operation 
and International trade. We know that 
these views are held by leading Americans 
and by intelligent people here, but in my 
recent visit to the United States, I found 
that they were not generally held opinions— 
no more than they are over here. 
fore it is very encouraging indeed to have 
public avowal of their beliefs by such a 
prominent man as Mr. Wright, as it is on 
the spreading of these ideas, which are 
corner-stones of Anglo-American relations, 
that future world prosperity and peace will 
depend. May the high hopes and faith 
shown by the Lecturer to-night spread far 
beyond these walls, and in that hope, Mr. 
President, I have the greatest pleasure in 
presenting a hearty Vote of Thanks. 


There- 


Mr. Prerer MAserietp, Member of 
Council, Fellow: It is my _ privilege to 


second the Vote of Thanks, and I do so 
with particular pleasure for two reasons. 
Firstly, because after all these years of 
using aviation for destruction Mr. Wright 
has shown the benefits which aviation can 
bring to mankind. And secondly, because 
the lecture is given by Ted Wright, to whom 
so many people in British aviation—includ- 
ing myself—owe so many kindnesses in the 
United States; and also in looking forward 
to a still closer association with him in co- 
ordinating British and American Civil Avia- 
tion in the future. 

During _ these years, ladies and 
gentlemen, we have had historic 
Wilbur Wright lectures among which this 
evening’s will take its place. 
marked combined progress 
victory. 


war 
some 


They have 
our towards 
We had Roxbee Cox when we stood alone 
and Dunkirk was taking place. 
We had Juan Trippe when Lease-Lend 
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was beginning. (Perhaps we could have 
done with Trippe as Lend-Lease, too.) 


We had Moore-Brabazon in 1942. 


We had Ed. Warner in 1943 in that classic 
lecture of his as the tide begun to turn. 


And I think it is a very remarkable thing 
to think that, only a year ago, when Sir 
Roy Fedden delivered his Wilbur Wright 
lecture, we still had D-day ahead of us, 
we were still a little island off a hostile 
Europe with the towering and unbroken 
might of Germany challenging us from the 
beaches. 


None of us knew what might happen 
when the last Wilbur Wright lecture was 
given. 

And now this year Germany lies defeated 
—I suppose more completely than any 
nation has been defeated before. What an 
enormous change between the two lectures. 


And I don’t think it is an exaggeration 
to say that Ted Wright has played a very 
important part in bringing about that defeat 
—by his work on American aircraft 
production. 


Four years ago, before he organised so 
much of that production—the Fortresses, 
Liberators, Mustangs, Thunderbolts, Marau- 
ders and Mitchells—which we know so well 
in British skies (but not so well as the 
Germans know them), Ted Wright made 
an estimate of what could be achieved in 
war production. That estimate has proved 
to be almost precisely right. 


And now this evening he makes an esti- 
mate for peace—an estimate we all hope 
will come true and, on his record, will come 
true. Its up to us as the two chief nations 
engaged in Air Transport to make sure that 
it does come true. 


So, after his great wartime contributions, 
it is particularly appropriate that Ted 
Wright should speak on the Civilising 
Aspects of Aviation. 
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off by being the thirteenth American to 
deliver the Wilbur Wright Lecture. 


Ted Wright belongs to that happy band 
of far-sighted administrative men in avia- 
tion in which the United States is so 
fortunate. In having Wright and Warner— 
to mention only two of them—to deliver 
the Wilbur Wright Lecture one feels that 
this chief event in the Society’s year is 
achieving its purpose—to draw our two 
nations more closely together each year. 


We have heard a Wilbur Wright Lecture 
which will take its historic place beside its 
greatest predecessors. And in it we have 
seen the qualities of the lecturer. There 
are far too few Ted Wrights in this world, 


The Vote of Thanks was carried with 
acclamation. 


Following the Lecture the Annual Council 
Dinner was held at which the following 
were present:— 

Mr. E. J. N. Archbold, B.Sc., Grad. R.AeS., 
Member of Council. 


Professor L. Bairstow, C.B.E., F.R.Ae.S., F.RS., 
Zaharoff Professor of Aeronautics, Imperial 


College. 

Air Commodore F. R. Banks, O.B.E., F.R.AeS., 
M.I1.Aut.E., F.1I.P., M.S.A.E., Member of 
Council. 

Mr. Griffith Brewer, Hon. F.R.Ae.S.,  Past- 


President, Royal Aeronautical Society. 


Air Chief Marshal Sir Robert Brooke-Popham, 
G.C.V.O., Advisor to the Air Training Corps, 
Air Ministry. 

Major G. P, Bulman, C.B.E., 
Member of Council. 


B.Sc., Aes, 


Lord Brabazon of Tara, M.C., F.R.Ae.S., Past- 


President, Royal Aeronautical Society. 


Mr. S. CBE. Member of 


Council. 


Camm, F.R.Ae.S., 


Air Marshal Sir Ralph Cochrane, K.B.E., C.B., 
A.F.C., Air Officer in Command, <A‘r Trans 
port Command, 

Mr. R. H. Coverley, C.B.E., Controller, Roto! 
Limited. 
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De Roxbee-Cox, Ph.D, B.Sc., 
F.R.Ae.S., Member of Council. 
Sir Charles Darwin, K.B.E., D:Sc., F.R:S., 


Director of the National Physica! Laboratory. 


Mr, W. C. Devereux, F.R.Ae.S., Vice-President, 
Royal Aeronautical Society. 
Air Chief Marshal Sir Sholto Douglas, K.C.B., 


M.C., D.F.C., Commander in Chief, British 
Air Forces in Germany. 


Mr. G. H. Dowty, F.R.Ae.S., Member of Council. 


Mr. A. G. Elliott, CBE.. F.R.Ae.S., 
M.I.Aut.E., M.S.A.E., Member of Council. 
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THE 


ROYAL AERONAUTICAL 


TEST FLYING 


by 


Squadron-Leader Tobin served as a test 
pilot at the R.A.E. from May, 1940, to 
December, 1943, and during most of this 
time he was engaged on aerodynamic 


work, being for several years the 
Officer Commanding, Aerodynamic 
Flight. Later he performed similar 


duties while on loan to Blackburn Air- 
craft, Ltd. 


mental test pilot was due to an unusual combination of personal qualities. 


His success as an experi- 


Much of his flying involved a more than usual degree of hazard, and 
called for courage combined with expert technical knowledge and an analytical 
brain. He engaged in numerous accident investigations, during which he 
would deliberately put the test aeroplane out of control in order to throw 
light on undesirable characteristics. Much of the pioneer work on high 
normal accelerations and on dives at speeds approaching that of sound was 
undertaken by Squadron-Leader Tobin, and his services in these directions 
led to the award of the A.F.C. in 1942. 


Squadron-Leader Tobin’s work was of the highest value tothe technical 
departments, in addition to which he was also involved in the Battle of 
Britain, and was a pioneer of the gliding work done at R.A.E. Squadron- 
Leader J. R.Tobin lost his life in March while carrying out a test, and with his 
death the country lost one of its finest test pilots. 


SOCIETY 


Squadron-Leader J. R. Tobin, A.F.C. 


Introduction. 


Test Flying should not be confused with 
Flight Testing. There is a very large differ- 
ence between the two. Flight Testing covers 
the work of an infinite variety of people, 
while Test Flying is done by pilots and ob- 
servers only. It is with the work of the pilots 
that this paper will deal. 


What is a Test Pilot? 


A Test Pilot is presumably a pilot who tests 
aircraft, but it is a very loose term. Out of 
the multitude of pilots engaged on test work 
in aircraft, only a small percentage actually 
test the aeroplane itself, while the remainder 
may be divided into two classes: those who 


do flight inspections, and those who use the 


aircraft merely as a vehicle for the testing of 
equipment and engines. 


We find therefore that Test Pilots may be 


classified under three main headings: 


(1) Pilots who actually test aircraft; 

(2) Pilots who do final inspections; 

(3) Pilots who use the aircraft as a 
vehicle for testing equipment, 
engines, etc. 


Under the first heading there are : — 
(a) Prototype flying; 
(b) Aerodynamic experimental 
research flying; 
(c) Acceptance testing. 


and 
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The second heading covers : — 
(a) 
(b) 

The third consists of such a large variety 
that no list has been compiled, but includes 
such items as Wireless, Armament, Instru- 
ments, etc. 

It might be imagined from this analysis 
that pilots would be carefully selected for 
these various jobs by reason of special 
qualifications, but such has not been the case 
in the past. 

Until very recently there was no system of 
training, and pilots found themselves doing 
important test work and learning the job at 
the same time. In production and equipment 
flying this state of affairs was unsatisfactory 
but not serious, but when it comes to testing 
the aircraft itself, inexperienced piloting is not 
only dangerous, but is a very serious obstacle 
to progress. 

Considering this situation, it is remarkable 
that such fine results have been obtained. The 
reason is that out of those inexperienced test 
pilots who are generally chosen for their skill 
as pilots only, there managed to survive the 
essential few who keep designers, technicians 
and scientists on the correct lines. In a way 
it is a survival of the fittest, and the longer 
they survive, the greater their value. 

With production, maintenance unit and 
equipment testing, this talk is not concerned; 
any pilot witha reasonable amount of patience 
and common sense can very quickly cope 
with any demands made upon him. The 
work is often exacting and exasperating, call- 
ing for patience and tolerance, but the needs 
are clear cut, and the results required are 
generally definite. 


Production testing; 
Maintenance Unit flying. 


Aircraft Testing. 

We come now to the main item, that is, the 
testing of actual aircraft. The most important 
branch of this is undoubtedly prototype 
work. 

Flying is, after all, still in its infancy, and 
when a designer produces a new type, his 
theoretical figures for behaviour are gener- 
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ally very theoretical; the word ‘‘theoretical’’ 
looming large in his vocabulary. When the 
aircraft is ready for its first flight, the pilot 
becomes, in effect, the key man. It would be 
expecting far too much to produce a perfect 
type straight from the drawing board, and it 
is on the pilot’s reports the designer must 
make his modifications. On the occasion of 
the first flights, the designer is standing at the 
junction of a very large number of ways, only 
one of which is the right way, and it is gener- 
ally full of pot holes, pit falls, and paved with 
broken flints. The other ways are often 
smooth of surface and lined with roses, but 
if one looks closely, the skeletons of aircraft 
that fell by the wayside may be seen among 
the flowers. 

It is at this point that a good test pilot is 
most essential. The designer must not be mis- 
lead in any way whatsoever, and it is so very 
easy to do just that, for a variety of reasons. 
An inexperienced pilot may miss a lot that is 
happening, and put a wrong construction 
upon what he does notice, through no fault 
of his own. Another pilot may be so vague 
that wrong constructions may be put on his 
remarks. Others have not the courage of their 
own convictions and allow themselves to be 
talked out of some belief they hold. Probably 
the worst case of all is the pilot who tells a 
terrific story. Invariably the story is inaccur- 
ate or exaggerated. A pilot may make a 
report as breath-taking as he likes, provided 
that every word of it is absolutely true. Any 
one of the types mentioned is much more 
likely then not to lead the designer down the 
wrong path. 

The perfect test pilot does not exist, but if 
he did, he would have the following qualities: 

(1) Exceptional flying ability. 


(2) The honesty to tell the truth, the 
whole truth, and nothing but the 
truth; 

(3) The courage of his own convictions: 

(4) Awareness, which is a seventh sense 


which enables some pilots to 
realise what is happening al 
over the aircraft; 
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(5) Patience, and lots of it; 

(6) A good practical knowledge of aero- 
dynamics, engines, etc.; 

(7) The courage to take a justifiable 
risk when necessary, and the 
sense never to take one unneces- 
sarily; 

(8) A realisation of his own limitations. 

To be a test pilot, these qualities are all 
necessary, and the value of any pilot may 
be judged by the percentage he possesses of all 
qualities. 

Unfortunately, pilots seem to have been 
chosen for this particular work on number 
one alone. That is, exceptional flying ability. 
It is the more unfortunate because among 
non pilots, foolish, flashy flying near the 
ground often gains a pilot a high reputation. 
In point of fact, such flying is not only in 
extremely poor taste, but also shows a lack 
of appreciation of aircraft and aerodynamic 
laws. 

In consequence of this, the wrong type is 
often selected for the job. 


With regard to the other points it may be 
assumed, and correctly so, that no pilot 
would be deliberately dishonest, but such 
strange inexplicable things so often happen 
on test flights that for fear of appearing 
foolish, pilots may not mention them, or 
even give an account which sounds more 
reasonable, arguing with themselves that 
their own observations have been wrong, or 
that their own flying was at fault. 


The truth must be told, no matter how 
foolish it may sound; nine times out of ten 
the pilot is right, though he may often have 
to wait a long time before he is proved so 
theoretically. 

That brings up the point of a pilot having 
the courage of his own convictions. When a 
pilot reports a peculiar circumstance, he is 
very likely to be subjected to a lot of auto- 
suggestion from the designer, scientist, or 
whoever is controlling the ground work of the 
job. It is during the cross examination that 
his courage may be shaken, 


Awareness is simply a matter of test pilot- , 
ing experience, nobody has it to start with, 
some will never develop it, and those who do, 
develop it slowly. It is a very useful sense 
for a pilot, and is born from a healthy respect 
for all aspects of flying. It results in the 
ability to sense any slight alteration in the 
behaviour of any part of the aircraft. This 
may not sound difficult, but it is, extremely 
so. It is a quality which allows a pilot to be 
fully aware of what his elevators are doing, 
whilst concentrating upon his ailerons. This 
quality is very valuable in the event of serious 
trouble. The experienced pilot will bring 
back a clear concise report, and will probably 
know the cause of the trouble, and _ his 
report may produce the answer to a long- 
standing problem. The unaware type will 
have only a very vague idea of what hap- 
pened. A problem will remain unsolved, and’ 
probably a new one will be introduced, and 
unless the test is abandoned the trouble will 
most likely occur again. When a pilot first 
starts test flying he finds that he has inumer- 
able questions flung at him which appear to 
have nothing whatever to do with the test 
upon which he was engaged, and he is unable 
to answer any of them. As time goes on he 
begins to anticipate these questions while still 
airborne, and looks for the answers in flight; 
thus he develops this awareness, and when 
he can answer 75% of the questions, he is 
becoming really useful. 

Patience, as the old saying has it, is a vir- 
tue, and is a very necessary one for a test 
pilot. Peculiarly enough, it is generally lack- 
ing in the flashy, show-off pilots previously 
mentioned. Practically every test requires 
patience, but some much more than others. 
Take, for example, a test which requires half 
a dozen readings, measurements, or observa- 
tions under three or four conditions at the 
maximum permissible diving speed. The 
maximum diving speed can probably only be 
held for a matter of seconds, so the pilot is 
lucky if he obtains three of the observations 
in one dive. Consequently, he has to chmb 
up again, and repeat the dive to make the 
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_other three observations of the half-dozen, so 
that two dives have to be made for each of 
say four conditions. If the pilot is conscien- 
tious he will probably repeat several of the 
dives to recheck his observations, totalling 
in all about twelve dives. If he is wise he 
will have performed the test at a height to 
give sufficient ground clearance in case of 
trouble, and the climb between each dive 
would be a laborious task. The impatient 
pilot would probably make his dives at a 
dangerously low altitude, skimp his observa- 
tions, and neglect various fine points, such 
as accurate trimming, engine conditions, etc., 
which make all the difference between the 
success or failure of certain tests. 

The sixth quality mentioned was a good 
practical knowledge of aerodynamics, engines, 
etc. The word “‘practical’’ should be stressed 
here. Too much theory is bad for a test pilot, 
the more theoretical he becomes the more his 
piloting ability suffers. This may be a debat- 
able point, and there are exceptions to the 
rule, but in general it is true. One example 
was a pilot who became more and more 
theoretical every day; it was almost possible 
to see him balancing B1 over B2 while he was 
flying. One day, while engaged on stability 
tests at 35,000 feet, he became so interested 
in a phugoid that he allowed it to develop 
beyond control, and he found himself spin- 
ning inverted at 33,000 feet. Luckily the 
pilot in him quickly pushed aside the scientist 
and he managed to recover. 

Point seven, the courage to take a risk 
when necessary and the sense never to take 
one unnecessarily, really requires no comment. 

So much then for the prototype test pilot; 
he shares practically equally with the designer 
the responsibility for the success or failure of 
the aircraft. A note should be made here 
however that a good designer can often carry 
a bad pilot, but a good pilot can seldom 
carry a poor designer. 


Aerodynamic Experimental and 
Research Flying. 


We come now to aerodynamic experimental 
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and research flying. This work differs from 
prototype flying in so much as it is generally 
done on standard aircraft. The other differ. 
ence is that while the prototype test pilot has 
to help produce an aircraft, the experimental 
pilot has often to make it do things for which 
it was never originally designed, and by 
modification, change complete characteristics, 
He must be prepared to try out new ideas 
which may be good, but often are not, and 
he must be strong minded enough and have 
sufficient experience to draw the line occa- 
sionally. Great care has to be taken over this 
last point as scientists are often easily dis- 
couraged. Pilots are always left to say when 
an experiment is dangerous or not, and no 
pressure is brought to bear upon them. This 
is because the scientist does not want to hurt 
the pilot, and he knows that a crash will 
possibly ruin his experiment anyway. 

Experimental flying is always interesting 
to the right type of pilot. The more he flies 
the more he realises how young flying really 
is, and how vast a region is still unexplored. 
In a way it is a modern form of pioneering, 
and carries with it the thrill, triumph, set- 
backs and hard work usually associated with 
such adventures. 


Research and experimental flying go more 
or less hand in hand, and it is often difficult 
to differentiate between them. Long term 
research has, of course, suffered during the 
war, as was only to be expected. 


Situated, as England has been, in the front 


_line of the aerial war, the needs of the moment 


were more pressing than the needs of the 
distant future. It is remarkable, however, 
how much has been learned from these needs 
of the moment. 

A large percentage of the experimental and 
research pilots’ work at present consists of 
finding the answer to problems which arise in 
the Service. For example, an aircraft might 
suddenly, and for no apparent reason, de- 
velop a dangerous characteristic. The prob- 
lem is then considered carefully from the 
theoretical side, and as full accounts as pos 
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sible of the various incidents giving rise to 
the investigation are studied. In general, 
however, it is necessary to reproduce the 
incident in the air. Great care is always 
taken by all concerned on these occasions. 
Tail parachutes for recovery from spins are 
fitted if necessary, while the test is always 
made at an altitude of sufficient magnitude 
to enable recovery action to be tried, and 
failing that, enough height to abandon the 
aircraft. Considering the number of tests 
made, the latter contingency is very rare. 


These investigations are usually of an 
urgent nature demanding an immediate re- 
ply. Unfortunately, experimental and research 
work is by its nature slow, and is very averse 
to being hurried. To rush headlong into such 
experiments is to court disaster. 


It should not be imagined that pilots en- 
gaged on this work are able to give their un- 
divided attention to one particular job. 
Generally they are working as many as fifteen 
to twenty experiments over the same period of 
time. The pilot must be prepared to fly any 
type of aircraft, often in an _ unorthdox 
manner. He must also be prepared to do an 
experiment in an aircraft he has never seen 
before, after a short handling flight. It is not 
uncommon for a pilot to fly, say, a Tiger 
Moth and Stirling during the morning, and a 
Spitfire and Marauder in the afternoon. The 
following day he might fly four or even five 
different types again, so that in two days he 
may have flown eight or nine different types 
on widely divergent work. This is an ex- 
tremely valuable feature; apart from the ex- 
perience it gives, it prevents a pilot becoming 
biassed in favour of any particular type. It 
is a fact that pilots after a period of flying one 
particular type, even if it is a shocking con- 
traption, will swear it is the finest aeroplane 
in the world. One Spitfire pilot engaged on 
testing subconsciously compared everything 
he flew with a Spitfire. It was a good stan- 
dard to use when flying fighters, but it fell 
down rather badly when used on multi- 
engined aircraft. 


Acceptance Tnials. 


The pilots engaged upon Acceptance Trials 
have a very similar job to the Experimental 
and Research pilots. It is their responsibility 
to check that new aircraft entering the Ser- 
vice are up to a certain specified standard. 
In actual fact their work covers much more 
ground than that, but there is no time in this 
paper to go into fuller details. 
Experimental and Research Work. 

So far no mention has been made of any 
actual experimental work. It will be appre- 
ciated, of course, that in a paper such as 
this there is much that cannot be mentioned. 
A fair amount can, however, be said about the 
following subjects without giving awdy any 
secret: (1) Medical Research Flying; (2) 
Enemy Aircraft Testing; (3) Compressibility. 


(1) Medical Research Flying. 


Few people engaged on aircraft work ever 
stop to consider the medical aspect of flying. 
It is a subject that is clouded in mystery, in 
fact, one might almost go as far as to say that 
there are still traces of De Quincey’s theory 
knocking about. De Quincey reckoned that 
if a stage coach exceeded a certain speed, the 
occupants would become apoplectic. It is now 
a well proven fact that speed itself has no 
effect on anyone, provided they are protected 
from the airflow. 

In the early days of flying, the pilot was 
tougher than the aircraft. The limiting factor 
for any manceuvre was the machine, not the 
man. Aircraft, however, develop quickly, 
the new generation, while admiring their 
fathers, are very amused by the aeroplanes 
they used to fly. Science, while improving 
the aeroplane, has not, however, been able to 
make any radical modifications to the human 
body. Perhaps in a thousand years or so man 
will have developed new lungs, etc., but at 
present he has to be protected. 

There is in existence a_ Physiological 
Laboratory staffed by a very able team of 
doctors, whose job it is to develop methods 
and equipment for the comfort and longevity 
of air crews. They are seldom heard of, being 
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modest people, and not bathed in the light of 
publicity, but they are doing exceedingly 
valuable work, quite often of a hazardous 
nature. 

They have decompression chambers in 
which they do experiments at very high alti- 
tude conditions, but they prefer, as far as 
possible, to do their research actually in 
flight. 

One of the experimental pilots is at their 
service, and some of the most interesting fly- 
ing he does is in connection with their work. 

A subject which has engaged their atten- 
tion for a long time is blackout. Now most 
people know what blackout is, but few seem 
to appreciate its effect upon high speed flying. 

Everybody knows that a bucket containing 
water if swung in a circle with sufficient 
velocity, will not spill the water, owing to 
centrifugal force forcing the water to the 
bottom of the bucket. A similar occurence 
happens in flight during a loop, pull-out, 
tight turn, or any other similar manceuvre. 
The pilot is travelling quickly round the cir- 
cumference of a circle, with his head towards 
the centre. The boney frame of his body will 
remain unchanged but his blood and all the 
fleshy parts of his body will try to go to his 
feet. The first parts to be affected by blood 
starvation are the eyes. First of all distant 
objects become out of focus, then nearby ob- 
jects, such as cockpit instruments, then com- 
plete loss of vision. If the same amount of 
G is then maintained for some seconds, un- 
consciousness will follow, as the brain itself 
becomes starved of blood. 

That, very briefly, is the case. 

Carefully conducted experiments found 
that the average pilot blacks out between 4} 
and 5 G, so it will be seen that the heart which 
has normally to overcome only 1 G is capable 
of pumping against 44. It was designed, evi- 
dently, with quite a large safety limit. The 
value of the acceleration at which a pilot 
“blacks out’’ is termed the threshold. 

It was also found that a pilot who normally 
blacks out at 44 G could go quickly to 6 G 
without loss of vision, but would black out at 
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4} as the G was being relieved. So the time 
factor is quite important. It is possible to 
apply momentarily, say, 9 G without loss of 
vision, provided the application and release is 
of a very short period. In fact, jumping off a 
foot-stool on the ground and landing on the 
heels with the body held rigid produces about 
12G. This is not recommended as a pastime. 


Other points found were that under certain 
conditions pilots’ thresholds were lower than 
normal; these were : — 


(1) Applying G while screwing the head 
round, This, of course, is quite 
common during a dog fight. The 
threshold is lowered consider- 
ably. 

(2) Sun glare lowers a pilot’s threshold 
in proportion to its strength. 
Sunlight reflected upwards from 
the top of cloud is probably the 
worst case as the eyes are not 
naturally protected against strong 
light from below. These condi- 
tions will drop thresholds as 
much as 50%. 

(3) Fatigue lowers the threshold in 
proportion to its intensity. 

(4) Lack of oxygen. 

(5) Excess nicotine and alcohol. This 
point is theoretical, no experi- 
ments having been carried out to 
prove it. 

(6) Negative G 
positive G. 


immediately _ before 


It is possible to build up a resistance to the 
effects of G by adopting a crouching attitude, 
holding the breath, contracting all muscles 
especially stomach ones, and using lots of will- 
power. It is possible in this way to maiiitain 
vision up to 7} or 8 G, provided the pilot has 
a normal -healthy resistance to start with. 
Raising the feet in order to reduce the vertical 
distance between the heart and the feet also 
helps. If < prone flying position could be 
adopted exceptionally high G could be 
reached. The Germans have tried this in an 
experimental aircraft. 
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Negative G. 

Negative G is the opposite of positive G. 
The difference is that the pilot has his feet 
towards the centre of the circle and conse- 
quently the blood is forced to the head. The 
effect of excess negative G is extremely un- 
pleasant and can be harmful. Resistance to 
it varies with the individual, each pilot having 
what is known as his ‘‘red-out’’ threshold. 
The sensations caused by Negative G start 
generally with the stomach, which feels as if 
it were rising up. This is followed by suffus- 
ion of the face, the soft tissues of which and 
the eyelids are felt to jerk upwards. Finally, 
brightly coloured catherine wheels seem to 
start flying about accompanied by a feeling of 
pressure on top of the head. Pilots with high 
resistance generally ‘‘red-out’’ about 3} G. 
It should be borne in mind _ that this 
represents a difference of 43 G from normal. 

The effect of Negative G can be very seri- 
ous; it can cause unconsciousness more 
quickly than positive G, and this unconscious- 
ness may last up to a minute, which is quite 
long enough for a pilot. Even without becom- 
ing unconscious, pilots are often left feeling 
decidedly unwell after a bout of Negative G. 
It is possible, as in the case of positive G, to 
build up a certain resistance, however. 


High Altitude Flying. 

The medical side of high altitude flying is 
mainly concerned with pressure, oxygen, and 
warmth. 


Pressure. 


Some people have an idea that oxygen is 
not used in pressure cabin aircraft; this is 
wrong. 

First of all pressure is not maintained the 
same as that as ground level; the internal 
height, especially in fighters, may be such 
as to require oxygen to maintain life, de- 
pending on the actual height of the aircraft. 
Figures, of course, cannot be given. 
Secondly, in the event of the pressurising 
system failing it is doubtful if the crew 
would have time to put on oxygen equip- 
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ment before they were overcome. The main 
object of pressurising is to avoid ‘‘bends,”’ 
not to dispense with oxygen equipment. 


Oxygen. 

Everyone nowadays recognises the im- 
portance of oxygen at heights above 15,000 
feet; but there is one aspect very seldom 
realised. In the region of 44,000 feet and 
above, even though 100% oxygen is being 
breathed, there is a grave danger of passing 
out through being inoxic. The reason is that 
owing to the low pressure, the amount of 
oxygen taken into the lungs is insufficient to 
support life. It would seem, therefore, that 
pressurising becomes essential above 44,000 
feet to be able to live, let alone to prevent 
“‘bends.”’ 

With regard to the question of warmth, 
there is little to say here except that it is no 
easy matter to strike a balance all over the 
aircraft between too hot and too cold. 


Other Aspects of Medical Research Flying. 


Medical research in flying covers a variety 
of subjects such as Carbon Monoxide poison- 
ing, night and day vision, etc. These subjects, 
however, hardly come under the heading of 
Test Flying. 


Enemy Aircraft Testing. 


Enemy aircraft testing is done by the ex- 
perimental and research pilots. When an air- 
craft is delivered by the Luftwaffe in a flyable 
condition, or which can be repaired suffi- 
ciently to fly, and about which information is 
required, then the following happens. Per- 
mission has first to be received from certain 
quarters before it can be touched at all, of 
course. When this is received a working party 
visits the aircraft and reports on its condition. 
If it is decided to fly the aircraft away from 
where it landed the working party set to and 
prepare it for flight immediately. If it is not 
to be flown out they dismantle it immediately 
for despatch by road or rail. 

On a type about which very little is known, 
the first tests made are performance. These 
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consist of finding top speed at all heights, 
‘especially maximum rated altitude, rates of 
climb at all heights, and absolute ceiling. 
When these have been established research 
handling takes place. There is often a lot to 
be learned about aerodynamics from the 
enemy. Engine performance is of course 
studied closely throughout the foregoing tests. 
Special equipment such as wireless, etc., is of 
course handled by the appropriate depart- 
ment. It is often difficult to stop the enthusi- 
astic scientist whipping off his particular bit 
which might affect the behaviour of the aero- 
plane before it has flown at all. Certain 
operational pilots are invited to fly in order to 
obtain a first-hand idea of their opponents’ 
equipment. 

The following aircraft have been tested at 
one time or another : — 

Heinkel IIIk, Junkers 88, Messerschmitt 
110, Messerschmitt 109, Fiat CR42, and 
Focke Wulfe 190. 

The Heinkel IIIk was the first; there was 
little to learn from this aeroplane. It behaved 
more or less as was expected, and felt what it 
was, an air liner converted to military use. 
The practically frictionless control circuit was 
quite impressive, and started the pilots shout- 
ing for less friction in British types. An un- 
usual feature was the pilot’s seat, and controls 
which could be raised or lowered hydrauli- 
cally by means of a lever next to the pilot’s 
right hand. The raised position popped the 
pilot’s head out of the top of the fuselage like 
a pea on a marrow. There was a small wind- 
screen which could be raised manually. This 
position was used on the ground and for take- 
off and landing. The lower position was rather 
like sitting in a glass room. Vision was so 
obstructed that instrument flying was, if any- 
thing, preferable. While the seat was rising 
there was a feeling of loss of control at first, 
but this disappears with use. The controls are 
averagely responsive, though on the slow 
side, and become very heavy with speed; their 
feel is poor and spongey. 

The Junkers 88 has an extremely fine 
record and is a very fine aircraft. It was 


350 


TEST FLYING 


designed from the ground up as a military 
aeroplane, and there is no unnecessary part 
on it. It is lovely to fly, and although it is no 
Magister, it is not difficult. The controls are 
averagely light, although they are pretty 
heavy at high speed, but their chief good 
feature is crisp response. They are well har- 
monised and have progressive increase of 
force with displacement. The ailerons have a 
very ingenious attachment consisting of a 
weight on an arm helping to operate the 
control. View from the cockpit is not very 
good, being badly spoiled by formers and 
supports. The cockpit is also very cramped. 
Her performance at the beginning of the war 
was in the top class, and with the new BMW 
engines she has managed to stay in that class. 
A good all-round operational fighting aircraft. 

The Messerschmitt 110 was referred to by 
the pilots as a gentleman’s aircraft. Astually 
she is a lady; though unlike most she has no 
vices. Her performance when she first came 
out was, like the Ju. 88, in the first class, and 
she is still good enough to put up a show even 
now. The cockpit lay-out was good and com- 
fortable. View was good all round and more 
or less unobstructed. Controls were well 
harmonised and crisp in response, but too 
heavy, especially at high speeds. . Stability 
was very good, being especially noticeable on 
the glide. The landing was easy owing to this 
stability as control was also good during the 
glide. 

The ME. 109 is a fast aeroplane with heavy 
controls at high speeds, a dislike of turning to 
starboard, and light controls with skittish 
response at medium and low speeds. It has 
a bad habit of dropping a wing near the stall. 
The slots cause a bad snatch on the ailerons 
as they open, especially as a high speed stall 
is approached. Bad features are: lack of view 
for take-off and landing, poor turning circle, 
very heavy elevators at high speed, and the 
wing dropping act, coupled with a narrow 
track undercarriage. A good feature is the 
lay-out of the cockpit controls for flap opera- 
tion, and elevator trimmer. The flaps are 
wound down manually by a wheel, an identi- 
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cal wheel is placed next to it to operate the 
tail trim. By grasping both in one hand and 
winding together the nose down pitch caused 
by the flaps is not noticed. She has a good 
rate of climb, coupled with a steep angle of 
climb, which is very useful in air combat. 

The Italian fighter, the Fiat CR42 is not 
worth talking about. It was a bad version of 
a Gladiator really. 

Last but not least there is the F.W. 190. 
This aeroplane is quite famous, and rightly 
so, except that it has become famous for 
properties it does not possess, and its good 
features are ignored. 

Its performance figures are not outstanding 
by any means, and its manceuvrability leaves 
much to be desired. Like the ME. 109, its 
turning circle is poor, its controls, though light 


‘and skittish at medium and slow speeds, are 


too heavy at high speeds. It has a very high 
rate of roll, however, and this has gained it a 
reputation for manceuvrability which it does 
not possess. Its good points are the all electric 
services operated by push buttons in the cock- 
pit; the general cockpit layout; the marvellous 
all-round view in flight; the extremely good 
engine installation and the fact that despite 
the use of a 1,700 horse power engine, no 
rudder trim is required. 

To finish with German aircraft it should be 
mentioned that tail trimming is invariably 
done by the tail plane, and that their fighter 
cockpits are designed so that the pilot is as 
hear a prone position as possible to give pro- 
tection against G. Their cockpits are evidently 
designed for small men. 


(3) Compressibility. 

Flying is now reaching a most interesting 
stage. The stage of compressibility. Com- 
pression occurs when an object is moving 
through the air at a speed which is too great 
for the air to flow round it. The air, in other 
words, just has not time to get out of the way 
and consequently is compressed. It will be 
appreciated that the shape and frontal area of 
the object affects the stage at which compres- 
sion occurs. The object passing through the 


air imparts a local acceleration, and compres- 
sion occurs when this local acceleration 
reaches the speed of sound. Sound is con- 
veyed through the atmosphere by pressure 
waves. The speed of sound varies according 
to the density of the medium through which 
it is passing. Water, for example, would 
carry it quicker than air. In consequence of 
this, owing to lowering density with increased 
altitude, the speed of sound is slower at high 
altitude than at ground level. 

Aircraft in service to-day have not been 
specially designed to operate at speeds in the 
region of the speed of sound, but owing to 
their clean lines and high ceilings, some of 
them cause sufficient compression during 
dives that there is a marked effect on be- 
haviour. It should be stressed that only a 
percentage of the speed of sound need be 
reached by the aeroplane to cause consider- 
able compression of the air. This percentage 
is referred to as Mach Number, the figure be- 
ing taken as the speed of sound. The speed 
of sound at ground level is 762 m.p.h. true, 
and at 25,000 feet 693 m.p.h. true. These 
figures vary, of course, according to weather 
conditions, but can be accepted for a survey 
of the situation. Now an aircraft at 25,000 
feet travelling at a true speed of 554 m.p.h. 
registers a Mach Number of .8 as 554 is 80% 
of 693. 

Various parts of an aircraft cause compres- 
sion at fairly low Mach Numbers, such 
excrescences as radiators, windscreens, rear 
view mirrors, etc., but no serious effects are 
caused until the wings themselves begin to 
cause shock waves. Excrescences can cause 
some troubles, of course, such as buffeting, 
yawing, etc. 

The Mach Number at which the wings 
cause compression varies between aircraft. 
Results point to a thinner wing section reach- 
ing a higher number. 

Tests are always made at as great an alti- 
tude as possible so that there is room for re- 
covery from trouble, and so that the pheno- 
menon may be studied at lower true speeds 
and consequently, lower control loads. Dur- 
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ing these dives events take place more or less 
in the following order. The initial stages as 
the Mach Number is growing are normal. 
Next there is a general mild buffeting, prob - 
ably caused by various projections starting to 
shock stall. After this buffeting there is a 
period of steady diving with increasing 
number. Just before, or just as the wings start 
to cause compressibility, there is a likelihood 
of the ailerons being moved by some force 
which can, however, be held. When the wings 
go there is fairly quick but smooth nose down 
pitching moment. This nose down trim may 
or may not be counterable on the stick, de- 
pending on the type of aircraft. Considerable 
elevator movement is required, and the 
forces are generally very large. Use of the 
trimmer tab is not recommended except in 
dire necessity. The reason is that should the 
shock wave cease at a lower altitude, the nose 
up moment helped by trimmer may generate 
sufficiently high loads to break the aircradt. 

It must be borne in mind that should a 
shock wave occur during a dive at high alti- 
tude, and stick forces are to great to pull out 
of the dive, there is no need for immediate 
panic. A little quiet weeping or perspiring is 
permissible, but it should be remembered that 
although your indicated air speed will con- 
tinue to rise as you descend, the speed of 
sound will increase even more, and the gap 
between your true speed and the true speed 
of sound will widen until the shock wave will 
suddenly stop and normal air flow resume. 
This of course is not a golden rule, as on some 


aircraft the gap might not widen sufficiently 
before Mother Earth is reached, and entered 
several yards. 

To conclude this subject, it was interesting 
to note in the cockpit of German fighters a 
list of limiting diving speeds against height, 
They have evidently been running into 
trouble. Incidentally an under-wing pitot 
head becomes practically useless after the 
onset of a shock wave and a compressibility 
correction is required on a leading edge type. 


General Conclusion. 


During the war years speed of flight has 
leaped forward enormously and it has been 
done by going to high wing loadings, new 
wing sections, and increased power. Each of 
these factors has brought its own problems 
and difficulties, and it with these problems 
that the modern test pilot has to deal. Con- 
trols nowadays have to be light and effective 
throughout a speed range of 100 m.p.h. to 
500 m.p.h. Terrific power units up on the 
nose try to take charge, and have to be held 
in leash by careful design. High wing load- 
ings mean high stalling speeds, and new sec- 
tions often mean different stall characteristics. 
Imagine wing loadings between 50 and 60 lb. 
per square foot compared with those in use 
before the war. In finishing, I should like to 
mention instrumentation as it is a good basis 
on which to start a discussion. Will it ever 
supplant the test pilot completely, or will 
there always be a point beyond which it 
cannot go? 
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THE ROYAL AERONAUTICAL SOCIETY 


AIRWORTHINESS OF 
CIVIL AEROPLANES 
by 

W. Tye, B.Sc, A.F.R.AeS, 


For several years Mr. Tye has been closely 
connected with airworthiness matters. He 
is on the staff of the Air Registration Board, 
and in this capacity has been concerned 
with the recently issued British Civil Air- 


design problems. 


March, 1945) 


N this lecture the aim is first to establish of 

position of ‘‘airworthiness’’ in the field of 
“safety’’. To draw a comparison, airworthi- 
ness is but one element of a complex jigsaw 
puzzle in which all the pieces must properly 
interlock in order to produce a satisfactory 
safety picture. This parallel applies too in 
the sense that if the shape of one of the 
elements is altered, all the adjacent elements 
must be altered to maintain a perfect fit. 
Arising from this, it is clear that, if safety and 
efficiency of air transport are to increase, then 
airworthiness provisions must be ever more 
closely linked with the conditions under which 
the aeroplane operates. The second aim is to 
draw attention to those airworthiness matters 
to which the designer could most profitably 
direct his efforts. 


Safety. 


This section is concerned with safety in 
flight and in other operations such as landing, 
take-off, and taxying which are essential for 
flight to take place. Now safety is a relative 
condition, rather than an absolute one. It 


worthiness Requirements. From 1939 to 
1943 he was employed at the Royal Aircraft Establishment, where, as 
Secretary of the Joint Airworthiness Committee, he dealt with military 


(This lecture was read before the Graduates and Students’ Section in 


can be said that aeroplane A is safer than 
aeroplane B, meaning that the chances of A 
avoiding an accident are greater than those of 
B. It is not possible to say categorically 
that A is safe and that B is dangerous. It is 
however permissible to classify the degree of 
safety and then to say that aeroplane A lies 
above a certain minimum acceptable standard 
and that B lies below this standard. Such a 
standard is necessarily arbitrary in conception 
and is determined largely by what we are 
accustomed to expect, both in relation to the 
use of aeroplanes themselves, and in relation 
to other day-to-day risks. 

In order to discuss the degree of safety 
quantitatively rather than qualitatively it is 
convenient to use the conception of ‘‘accident 
rate’. Accident rates can be expressed in 
various forms but broadly they amount to 
statements of the kind that X accidents have 
occurred (or are likely to occur) in Y hours 
(or miles) flying. The usefulness of an air 
passenger service can be measured in terms of 
the number of ‘‘passenger-miles’’. The com- 
parable measure of the hazard is the number 
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of passenger fatalities. The number of 
fatalities per million passenger miles is 
therefore a useful criterion of the safety of 
passenger carrying aircraft. If damage to the 
aeroplane itself is of primary concern, a 
serious matter to the owner, the number of 
accidents per million aircraft miles is a useful 
measure of safety. There are, of course, 
many ways of expressing such results, each 
having its particular uses. 

It is sometimes argued that the idea of 
accident rates as described above, though 
scientifically above reproach, is in practice 
somewhat misleading. This counter argument 
is based on the fact that the general public 
hears of accidents as an absolute number, 
but knows nothing of the number of hours of 
accident-free flight. Thus public opinion may 
weigh heavily against aviation if there were 
more than X accidents per annum—regardless 
of the amount of flying in the year. If this is 
so, and there is much to be said for this view, 
those concerned with safety will have to 
ensure that as the amount of flying increases 
the accident rate is correspondingly reduced. 


Provisions to ensure safety. 


To ensure that the aeroplane has the 
desired degree of safety several provisions 
must be made. To summarise :— 


(a) the flight crew must be adequate in 
number and competence to control 
and navigate the aeroplane; 

(b) the flight must be planned by 
competent staff; 

(c) proper radio and meteorological 
services must be provided; 

(d) the aerodromes used by the aero- 
plane must be suitable in layout, 
construction, equipment; 

(e) the aeroplane must be suitably de- 
signed, constructed and equipped 
having regard to its uses; 

(f) the aeroplane must be maintained 
in a satisfactory condition by a 
competent engineering organisa- 

tion. 


AIRWORTHINESS OF CIVIL AEROPLANES 


It is now possible to begin to see why the 
various safety provisions are closely inter- 
woven with and dependent on each other. 
For instance, the degree of strength provided 
depends to some extent on the competence of 
the pilot. The anti-ice equipment provided 
may well be a function of the adequacy of 
the meteorological services. Again, the 
strength provided may depend on the effi- 
ciency of the meteorological service in fore- 
casting gusty weather. Examples such as 
these are numerous. 


““Balanced”’ safety. 


In the course of time the several provisions 
made towards ensuring safety find their own 
level. Whether or not the balance between 
them is the most economical is a question 
worthy of investigation. Though the solution 
to such problems is not easy, the problem 
itself is clear. It is this—having established 
a desirable standard of safety, what is the 
best way of attaining this in order to achieve 
the greatest value from the use of the aero- 
plane for a given expenditure of effort? Some 
idea of the nature of the solution could be 
obtained if we were able to analyse accident 
evidence sufficiently well to be able to be 
certain of the underlying cause. This is not 
wholly possible. Quoting from U.S.A. air 
transport statistics, the percentage accidents 
due to several causes are shown below for 
three years. 

These figures are drawn from the Civil 
Aeronautics Journal issued by the Civil 
Aeronautics Administration. 

This table is subdivided into very nearly 
the same groups as was considered previously 
in relation to the various provisions for safety. 
The percentage accident figures for the three 
years quoted vary considerably but we may 
nevertheless draw some broad conclusions 
from them. Assuming that present and future 
civil flying exhibit roughly similar proportions 
of accident causes, this Table suggests that 
improvement in piloting skill, (a) of the 
section on safety and in aeroplane design and 
maintenance (e), and (f), would be most 
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Pilot error of judgment, poor technique, 
disobedience, carelessness. 
Other personnel errors (excluding mainten- 
Weather and darkness 
Airport and terrain 
Aeroplane failure (due to design, construction 
and maintenance) 
Miscellaneous and undetermined _..... 


Total: 


Mean for 
1940 1941 1942 Three years 
41 49 28} 393 
5 8 12} 8} 
12} 8 14} 12 
12 6 143 11 
263 21 16 21 
3 8 14 8 
100, 100 100 100 


fruitful in reducing accident risk. Statistics 
for non-airline aeroplanes (i.e., mostly pri- 
vately owned, training and touring aircraft) 
lead to the same conclusion, an even larger 
proportion of accidents being caused by 
‘pilot error.’’ 

This is however only half the solution to 
the problem. To complete it, it is necessary 
to know the expenditure of effort necessary to 
improve any one of the safety provisions 
beyond their present level. Such an investi- 
gation is clearly beyond the scope of this 
paper but sufficient has been said to indicate 
how the several safety provisions could 
reasonably be balanced to obtain the most 
efficient results. 

An important point is that accidents 
attributed to pilot’s errors (393%) could often 
be prevented by suitable aeroplane design. 
For instance, simplification of the controls 
(flight, engine, landing gear, etc.) would tend 
to reduce pilot errors. It seems clear that 
however highly pilots are trained, there is 
always a liability to human error. The author 
suggests that it is more profitable to build into 
the aeroplane itself all possible devices to 
avoid pilot errors, rather than to attempt 
super-training of pilots. This should however 
not be carried to such an extent as to dis- 
courage pilots from becoming skilful—always 
a potential danger of over-simplification. 
Airworthiness. 

The two sections of the safety organisations 
which are normally viewed as airworthiness 


are those of (e) and (f) of the section on 
safety. Unfortunately the accident evidence 
available does not permit splitting the aero- 
plane failures into those associated with 
design and construction’’ those 
associated with ‘‘ maintenance.’’ Both 
matters are clearly important, but it is pro- 
posed only to discuss the former as it is im- 
possible to do justice to both in a_ brief 
survey. 

To obtain the required degree of airworthi- 
ness of the aeroplane as a whole the designer 
must— 

(a) provide a structure of sufficient 
strength to withstand the loads 
arising in flight, landing, take-off 
and. other necessary manceuvres; 

(b) provide sufficient structural stiffness 
to prevent flutter and dangerous 
vibrations, and to prevent de- 
terioration of control and stability 
due to structural distortion; 


(c) provide sufficiently reliable mech- 
anisms (e.g. undercarriage retrac- 
tion, etc.); 

(d) provide satisfactory stability, con- 
trol, and performance; 

(e) provide a sufficiently reliable power 
plant; 

(f) provide the necessary instruments 
and equipment and ensure that 
these are sufficiently reliable; 
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(g) provide safeguards against the mis- 
cellaneous hazards of flying such 
as outbreak of fire, and formation 
of ice; 

(h) provide safeguards to reduce the 
consequences of accidents should 
(a) to (g) prove insufficient. 


Again it is profitable to consider accident 
statistics grouped as closely as possible under 
the headings. The mean figures for three 
years on U.S.A. transport aircraft are : — 


associated with the retraction mechanism, 
Many of the so-called ‘‘pilot error’ accidents 
are associated with landing and take-off, and 
it may be that an increase in the standard of 
strength of the landing gear would reduce 
such pilot error accidents. 

Stability and control troubles apparently 
cause few accidents but it must be remem- 
bered that many pilot error accidents are so 
closely bound up with stability and control, 
e.g., Stalling and spinning properties, that 
improvement in these characteristics may 


(a) Strength of structure | 13 
Structure other than Landing gear 0 

Total: 21 


The two subsidiary headings (g) and (h) 
of the section on airworthiness do not appear 
as separate items in this grouping. 

When considering the figures of the above 
table it is necessary to bear in mind that the 
purpose of airworthiness requirements is 
twofold—to reduce the number of accidents 
causing fatalities and injuries and to reduce 
the accidents causing material damage. The 
former is the more important function, and 
the provisions made in respect of the former 
go some way towards assisting the latter. 
Accidents associated with structural failure in 
flight, loss of control, power plant failure are 
frequently serious in consequence. Under- 
carriage failures on the other hand are rarely 
fatal but are serious as regards material 
damage because of their frequency. 

It is striking that the landing gear accounts 
for all the accidents with structural and 
mechanical causes. Thus it seems that 
structural failure in flight, and aero-elastic 
troubles—fiutter, reversal, etc., very rarely 
occur. Of the landing gear failures it is likely 
that some are structural and some mechanical, 
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have a profound effect on those accidents now 
attributed to the unfortunate pilot. 

In addition to the interdependence of the 
several safety provisions already mentioned 
the significance of the wording of (e) of 
the section on safety must not be overlooked, 
“the aeroplane must be suitably designed, 
contsructed, and equipped, having regard to 
its uses.”’ 

This means that the airworthiness of the 
aeroplane is meaningless unless considered in 
relation to the uses to which the particular 
aeroplane is put. This has of course always 
been recognised, as for example in the selec- 
tion of different strength conditions for the 
trainer, and the civil transport. As design 
develops, however, the characteristics and 
uses of various classes of aeroplanes become 
more widely different. These differences must 
be reflected in the airworthiness requirements 
—otherwise there is a risk of some aeroplanes 
being unsafe while others are too safe and 
operationally inefficient. This aspect of the 
matter becomes clear when particular air- 
worthiness requirements are considered. 
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AIRWORTHINESS OF CIVIL AEROPLANES 


Structural Strength. 


The most important loading conditions are 
those determined by : — 


(a) the normal accelerations imposed by 
the pilot during manceuvres; 


(b) the normal accelerations due to 
atmospheric gusts; 


(c) the accelerations during take-off and 
landing. 


The manoeuvring accelerations in flight are 
the simplest example of the need to relate the 
design conditions to the operational use. The 
high manceuvrability of the acrobatic aero- 
plane is reflected in the high acceleration 
used for design purposes—the low manceuvra- 
bility of the transport allows low accelerations 
to be used in design. The I.C.A.N. recog- 
nised this by dividing aeroplanes into two 
categories, normal and acrobatic. 

It seems however that the time is ripe for 
a more flexible system involving a greater 
number of categories, to allow the purchaser 
freedom to choose the most suitable type for 
the intended purposes. A possible set of 
categories (thinking chiefly in terms of 
strength) is : 


Designed to withstand 


Category accelerations of: 
Super acrobatic 8g 
Acrobatic 6g 
Primary Training 4lg or 5g 
Small tourers 3kg or 4g 
Large transports 


The effect of atmospheric gusts is to 
produce loads on the aeroplane very similar 
to those occurring in manceuvres induced by 
the pilot. Gusts of small magnitude are met 
frequently, often in cloud-free air; high 
velocity gusts are less frequently encountered, 
and the highest velocities of all usually occur 
in or near cumulus clouds. At present our 
knowledge of gusts is limited and it is usual 
to design aeroplanes to withstand gusts of a 
certain velocity irrespective of their category 
or routes along which they fly. For small 


aeroplanes the gust conditions are rarely 
critical in the structural design but the reverse 
is the case for large transports. Moreover the 
load produced by a gust of given velocity 
increases as the forward speed of the aero- 
planes increases. Thus as cruising speed 
increases, gust loading is likely to become 
serious penalty in design. Again the problem 
may partly be solved by varying the design 
gust velocity according to the route for which 
the aeroplane is intended—since the severity 
of gusts may prove to be somewhat a matter 
of locality. Secondly it is possible that 
improved meteorological services will enable 
gust producing conditions to be forecast and 
flights to be planned to avoid the danger area. 
In both cases a much more exact knowledge 
of atmospheric conditions becomes essential. 

On the question of undercarriage design, 
the author believes there is still a great deal 
to learn about the basic loading conditions. 
Present design criteria are of a more or less 
arbitrary nature, bearing little relationship to 
the characteristics of the aeroplane or to its 
uses. A great quantity of statistical data must 
be collected before it is possible to improve 
this state of affairs, but it seems reasonable 
to suppose that eventually undercarriage 
strength and shock absorption will vary 
according to the category of the aeroplane. 
The shock absorption provided in training 
category aeroplanes might reasonably be 
greater than in other categories. Similarly 
the strength of the undercarriage under side 
loads might reasonably be related to the 
propensity of the aeroplane to swing. 

The mechanical problems of undercarriage 
design are as important as, if not more 
important than the structural problems, and 
more robust and foolproof working parts, 
locks, and controls are very desirable. It is 
also probable that maintenance is as potent 
a factor as is design in this particular 
connection, but the designer can assist the 
maintenance engineer by providing suitable 
datum marks for checking alignment, in- 
structions for filling oleo legs, and accessi- 
bility for inspection and servicing. 
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AIRWORTHINESS OF CIVIL AEROPLANES 


Power Plants. 

Before the war the method of establishing 
the reliability of the power plant was to 
conduct running tests of the engine on the 
bench covering a wide variety of conditions 
of power, revs., and mixture. By examina- 
* tion of the engine after this endurance test it 
was hoped to assess, very roughly, whether 
the engine would be satisfactory in service if 
correctly operated and maintained. An 
obvious drawback to this procedure was that 
the engine mounted on the bench—more or 
less in laboratory conditions—was not sub- 
jected to the same external conditions as the 
engine mounted in the aeroplane. One 
conclusion is therefore that bench tests must 
be supplemented by endurance tests in which 
the engine is mounted in an airframe, with 
propeller, accessories, and cooling of the kind 
which it is intended to use in conjunction with 
the engine. By this means it should be 
possible to avoid some of the troubles 
associated with vibration, cooling, and fuel 
and oil supplies. 

The problem of cooling the engine satis- 
factorily has always been a serious one, and 
this provides a good example of the way in 
which airworthiness must be associated with 
operating conditions. If an aeroplane is to be 
used solely in temperate zones only moderate 
provision for cooling is necessary; if intended 
for tropical use the same degree of safety can 
only be assured by providing much more 
effective cooling. 

The author believes that engine failures are 
more often attributable to the engine ac- 
cessories and the installation of the engine, 
than to the engine itself. Thus the rather 
larger proportion of accidents associated with 
engine failure can probably be reduced most 
economically by attention to details. 


Stability and Control. 

With two exceptions, the precise degree of 
stability and control provided does not 
appear to have a serious influence on the 
frequency of accidents. This may be due to 
the fact that if an aeroplane is reasonably 
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comfortable to fly, its stability and contol 
are automatically such that the aeroplane is 
safe to fly. Since no purchaser is likely to 
accept an aeroplane with unpleasant flying 
characteristics, the question of what is the 
minimum degree of control and stability for 
safety is rarely raised. The two exceptions to 
this, are stalling, and control when one 
engine of a multi-engined aeroplane suddenly 
cuts out. 

Stalling. Probably a great many of the 
““pilot’s error’’ accidents are due to inadver- 
tent stalls occuring near the ground. Though 
no original solutions to this problem can be 
offered every effort should be made to devise 
an aeroplane in which— 


(a) the stall is not violent; 

(b) inadvertent spinning off a stall is 
impossible; 

(c) the loss of height to recover from a 
stall is minimised; 

(d) warning of the approach of the stall 
is given to the pilot. 

Most existing safety devices which reduce 
stalling dangers (e.g. slots) tend to reduce 
the efficiency in other respects. It may 
therefore be practicable only to apply such 
devices to training aeroplanes where the risk 
is greatest and where efficiency is of less 
importance. 

Engine Cutting. With increasing engine 
powers the danger arising from loss of control 
following the cutting of one engine of multi- 
engined aeroplanes becomes serious. This is 
a fairly new problem and it does not seem as 
if it should be an insoluble one. It may mean 
providing greater rudder power, possibly by 
spring tabs in large aeroplanes, and it means 
providing indicators to warn the pilot when 
the engine is cutting out, as remedial action 
must be taken at once if it is to be taken at all. 

Simplification of controls. Great efforts 
have been made in the past to reduce the 
flying controls of the aeroplane from three to 
two, by coupling ailerons and rudder. Such 
simplification is perhaps useful, particularly 
in the small touring aeroplane. The out- 
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AIRWORTHINESS OF CIVIL AEROPLANES 


standing need, however, appears to be simpli- 
fication of all the other controls—engine, 
flaps, undercarriage, propeller, cooling, etc., 
in the large transport aircraft. When con- 
trols must be used in a certain sequence, for 
instance, prior to landing, it would be advan- 
tageous to provide tell-tale instruments which 
automatically warn the pilot if the sequence 
is not followed, or even fully automatic 
devices which operate the controls in their 
correct sequence. A reduction in the number 
of controls is an obvious help and the 
required movements of the controls should be 
as simple as possible. Standardisation of the 
position of controls and instruments, in the 
direction of movement of controls, and of the 
shape of knobs associated with different con- 
trols would be valuable. 


“Second line of defence’ airworthiness. 


If, in spite of all that can be done to 
prevent accidents, an accident does occur, 
then the consequences should be minimised. 
Whatever is the underlying reason for the 
accident, the actual direct cause of injury is 
usually one of the following : — 

(a) Impact of the human body against 
a part of the aircraft; 

(b) Fire; 

(c) Drowning. 

There are other possibilities but all rather 
remote. The obvious design provisions to 
reduce the severity of accidents are therefore : 

(a) To provide safety belts which will 
hold the occupants in their seats 
in all moderate crashes. Such 
belts should support the occupant 
as completely as possible, since if 
properly supported the body can 
withstand very high accelerations 
without damage; 

(b) To remove all dangerously shaped 
objects against which the body 
could be thrown; 

(c) To provide means of escape from 
the crashed aeroplane after ditch- 
ing or crash landing; 


(d) To provide flotation gear for the 
occupants; 


(e) To provide fire-extinguishing ap- 


paratus and to design the aero-— 


plane to be potentially unlikely 
to catch fire. 


There are other and better ways of 
providing safety in a crash than the ordinary 
safety belt. The most obvious is for the seats 
to be arranged to face backwards. Then in a 
crash the occupant is forced against the 
padded back of the seat, which spreads the 
loads uniformly over his body, instead of, 
as in the ordinary case, localising them. 
Unfortunately, the backward facing seat 
might be an unpleasant reminder of the 
possible crash, and not therefore a good 
advertisement. 


Conclusion. 


In conclusion it is only necessary to under- 
line some of the suggestions already made. 
First, there seems no doubt that the general 
standard of safety can still be raised by 
improvement of the airworthiness of the 
aeroplane. If this is to be done without 
reduction to the efficiency of the aeroplane in 
other respects, the airworthiness provisions 
must be more closely related to the conditions 
under which the aeroplane operates. It is 
therefore suggested that the authorities can 
usefully devote attention to further study of: 


(a) gusts in relation to localities and 
weather conditions; 


(b) manceuvring accelerations in flight, 
in relation to the uses of the 
aeroplane; 

(c) landing and take-off conditions in 
relation to the uses and character- 
istics of the aeroplane; 

(d) climatic conditions, with a view to 
relating such matters as engine 
cooling and de-icing provision to 
the routes over which the aero- 
plane flies; 
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AIRWORTHINESS OF CIVIL AEROPLANES T 


(e) the economics of airworthiness, 7.e., (b) simplification of controls (i.e. power 
the best balance between the plant, undercarriage, flap con- 
several airworthiness provisions trols, etc.); 
to obtain the desired overall (c) undercarriage retraction mechan- 
standard in the most economical jase: 
way. 


(d) anti-stalling devices (primarily for 


Airworthiness standards can also be raised training types of aircraft). 
by improvements in detailed design, probably 
without serious weight or other penalties. Acknowledgment. The author is grateful to 
In particular improvements can be expected the Air Registration Board for permission to Ol 
in: — publish this lecture but must emphasise that Ai 


(a) power plant installation; the views expressed are his own. co 
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AERONAUTICAL 


CORRESPONDENCE 


“INTERNATIONAL AIR TRANSPORT 
AND NATIONAL POLICY.”’ 


To the Editor. 

Dear Sir,—I have recently read through 
Oliver J. Lissitzyn’s book ‘‘ International 
Air Transport and National Policy ’’* with 
considerable interest. There is a particular 
aspect upon which I would like to comment, 
namely, the high cost of air transport. The 
author makes the point (on several occa- 
sions) that civil air transport is primarily an 
instrument of national policy and that, in 
consequence, a Government is satisfied to 
defray, out of the public purse, operators’ 
losses by means of deficit-covering subsidies 
(direct payments or by mail contracts)— 
not, indeed, to enable the operators to make 
high profits but in order to keep air lines 
alive—for military, diplomatic, political and 
general prestige purposes. The author also 
suggests that in the circumstances that exist, 
the commercial aspect of air transport, i.e., 
its return to investors, appears to be secon- 
dary to its national importance. Incidentally, 
its service to the public would also appear to 
be of somewhat secondary importance, 
although the author does not make this 
point. 


With all due regard to the erudition and 
well-balanced arguments of the author, I 
cannot help feeling that he may be putting 
the cart before the horse. In a_ liberal 
economy, such as has been practised in this 
country and U.S.A. for the past two cen- 
turies or more, the profit-motive is regarded 
as legitimate, and it certainly tends to pro- 
mote enterprise and to foster initiative. But 
it air line operators can operate in the sure 
belief that if they provide only reasonably 
satisfactory services the Government will 


* Published by the Council on Foreign Relations, 
New York. 


keep them alive, for national purposes, by 
means of deficit-covering subsidies, the urge 
towards improvement and progress is likely 
to disappear. Not only would competition 
between operators of the same nation tend 
to become ineffective but foreign competition 
could be equally disregarded. (This state 
of affairs, I suggest, actually obtained in 
Imperial Airways during the period before 
the Empire mail scheme was introduced.) It 
does not seem to forecast any bright prospect 
for civil air transport. 

It is true that in spite of the foregoing 
conditions in U.S.A. the operators there 
seem tobe very much alive, but I cannot 
help thinking that the principle itself, 7.e., of 
keeping them alive and nothing further, is 
unsatisfactory and unsound. The fact that it 
is adopted at all arises from the difficulty of 
covering costs by income in the existing 
state of air transport development. Even 
in U.S.A., where air transport progress has 
been greatest, one looks in vain for evidence 
that it pays its way on any comprehensive 
scale, free of Government support. Nor is 
there any sure evidence that it will succeed 
in doing so for any predictable period after 
the war, in spite of optimistic statements to 
the contrary. 

If one looks back at the beginnings of 
civil air transport in this country, in 1920, 
the outlook of operators, legitimately acti- 
vated by the profit-motive, was service to 
the public, combined with an enthusiasm 
that was unfortunately damped by a succes- 
sion of serious losses. Not only did the 
Government from the outset decline to 
recognise any obligation or any expediency 
to provide subsidies until all the chief air 
lines had been compelled practically to close 
down. (nor even to provide adequate ground 
and meteorological aids) it expressed the 
view that air transport must fly by itself, 
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i.e., be self-supporting. When it became 
obvious that this was impossible the Govern- 
ment, somewhat grudgingly, embarked upon 
a limited course of subsidization. The 
experience was somewhat similar in other 
countries. It was probably at that point that 
our Government in common with the Govern- 
ments of other countries, generated the idea 
that air transport might be used as an 
instrument of national policy. This idea 
appears gradually to have taken root and, 
as Oliver Lissitzyn claims, it now over- 
shadows all other objectives. 

Anybody who has followed the history of 
air transport is quite well aware that it was 
unable to become self-supporting because of 
its high working costs. It is true that first- 
class service was not always provided but 
this was often the consequence of inadequate 
funds, for there was at no time any inherent 
difficulty in providing regular and punctual 
services. For example, regularity and 
punctuality often suffered simply because 
the Government was indifferent about pro- 
viding adequate ground facilities, not because 
aircraft could not do their job. The net 
result to operators was a choice of two alter- 
natives, either to charge fares so high that 
they could not attract an adequate volume of 
traffic, or else to run at a loss, meantime 
hoping for something to turn up. 

The position as regards high costs is not 
much different at the present day, and I 
think that the new crop of enthusiasts, 
represented to a large extent by the shipping 
companies and railways, might well consider 
whether it is wise to proclaim that they can 
run without subsidies until they have delved 
thoroughly into costs and have made traffic 
estimates that are reasonably conservative. 
Although the State provides ground facilities 
there is no sure evidence to show that air 
lines can be self-supporting, unless over 
exceptionally favourable routes. In other 
words, income cannot yet cover costs. If 
it can, I would be most interested to examine 
the evidence. 

This state of affairs, I submit, enables the 
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Government to step in and maintain an 
unduly strong hold over civil air transport, 
In exchange for subsidies it demands, not 
merely a reasonable degree of regulation, 
but control and even management, /.¢., we 
have bureaucratic control and management, 
we have conditions in which air transport is 
shackled and is not free to develop and, as 
Lissitzyn points out, it inevitably remains an 
instrument of national policy and little else. 

The chief remedy, so far as I can see, lies 
in reduction of costs, which can be gradually 
brought about by technological advances, 
by improvements in operational and main- 
tenance technique, and by developing new 
uses for air transport (freight, for example), 
which has been comparatively neglected), 
Once a point has been reached by these 
means, that will enable air transport to pay 
its way, although it may still remain an 
instrument of national policy it will have 
freed itself from financial reliance upon the 
State and will have greater opportunities of 
operating commercially, like any other form 
of desirable private enterprise. 

This objective is much to be desired and 
we must look to our technicians, our opera- 
tors, and our traffic specialists gradually to 
free air transport to enable it to take its 
proper place alongside other progressive 
commercial developments. So long as its 
economic losses, and even the dividends it 
pays to investors, are a burden upon the 
public, air transport is likely to remain in 
an unhealthy and artificial condition. 

Yours faithfully, 
Paiurpe G. Marr. 

12th May, 1945. 


To the Fditor. 
8th June, 1945. 

Dear Sir,—I have read with interest Mr. 
Wright’s paper on ‘‘ Wheels and Brakes” 
and the discussion that arose from it. | 
noted that several speakers mentioned the 
type of operation and that Mr. Wright 
would welcome some pilots’ views on this 
point. 
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It is interesting to note that I was asked 
this very question by B.A.L.P.A. a few 
months ago when they were compiling a 
concensus of opinion on general points of 
cockpit layout. It also happens that my 
personal views coincide almost exactly with 
their final report which they compiled from 
some 200 British air line pilots stationed 


throughout the world. 


I have tried during the past few years 
most of the normal types of brakes, and 
in particular recently the British pneumatic 
type and the American  toe-operated 
hydraulic type. There is no doubt in my 
mind that the power-driven toe-operated 
brake is the best for the very reasons given 
by Group Captain Scroggs and Mr. Parker 
in the discussion, namely, ease and quick- 
ness of control, positive action and ability 
to lock the flying controls—a particularly 
useful point in large aircraft where control 
surfaces can take charge in strong cross or 
down wind manceuvres. 

‘My experience of present installations 
favours hydraulic power, as with this 
system there seems less likelihood of losing 
all pressure after a long ground movement 
than with the present pneumatic installa- 
tions. In general it is very noticeable when 
garnering information from pilots that they 
are a very conservative body and unless 
they have tried several schemes they are 
liable to back the one they know rather than 
one they do not, regardless of the possi- 
bilities of the latter. 

I hope these few remarks cover some of 
the points raised by Mr. Wright in his 
question. 

Yours faithfully, 
Vernon A. M. Hunt, A.F.R.Ae.S., 
Captain, B.O.A.C. 
Whitchurch Airport, Bristol. 


To the Editor. 


24th May, 1945. 


Dear Sir,—Major Green’s article in the 
Journal for April, assumes that the weight 


saved will be used to increase the size of 
the aircraft. This is unlikely as the air 
liner will be designed to carry a certain num- 
ber of passengers and load of freight. Any 
saving in weight will probably be used 
merely to reduce operating costs or in cer- 
tain cases increase the freight load. 

It is also taken that lightening the com- 
ponents will increase the cost of the air- 
craft. This is possibly true of machined 
fittings and lightening holes, but the reverse 
is the case when weight is saved by the use 
of lighter gauges, etc. On the whole the 
difference in cost will probably not be 
appreciable. 

Another approach to the problem is to 
translate the weight saved into terms of 
drag and operating costs directly. 

Consider a typical air liner cruising at a 
constant L/D of 14 at a height of 10,000 ft. 
At the beginning of flight the speed would 
be 210 m.p.h. T.A.S.; after 1,000 miles 
200 m.p.h. T.A.S.; after 2,000 miles 190 
m.p.h. T.A.S.; and at the end of 3,000 
miles 180 m.p.h. T.A.S. 

Each pound of weight saved is equiva- 
lent to saving 0.0715 lb. of drag, which for 
a mean speed of 205 m.p.h. for 1,000 miles 
range is equivalent to 


(0.0715 x 300) / (0.8 x 550) =0.0488 b.h.p., 


assuming a propeller efficiency of 0.8. 

With a specific fuel consumption of 
0.5 pts./b.h.p./hr. and using Major Green’s 
figures of 3,000 flying hours per year for 
five years (although the flying hours are 
conservative for what it is hoped to obtain 
in post-war air line operation) the fuel 
saved during the life of the aircraft from a 
saving in weight of 

1 Ib. = (0.0488 x 0.5 x 3,000 x 5) /8 
=45.8 gallons. 

Assuming fuel to cost the airline operator 
ls. 6d. per gallon, the value of the pound 
of weight saved is thus approx. {3 9s. 0d. 
As the range increases and the mean cruising 
speed is decreased the value decreases 
slightly, but if the speed is kept constant 
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at 210 m.p.h. T.A.S. throughout the range 
the value will increase somewhat. 

By increasing the aerodynamic cleanli- 
ness of the aircraft and thus increasing the 
ratio L/D the value of each pound of 
weight will also be somewhat reduced. 
This treatment no doubt simplifies the 
problem of cost to some extent in so far as 
the variation in original cost is neglected, 
but as already stated it is doubtful if this 
has any important bearing on the value. 

If the weight saved is used to increase 
the freight load, which implies operating 
always at full load (a most desirable but 
unlikely state of affairs) the value of each 
pound saved is simply equal to the cost 
per pound of freight over the number of 
miles covered in the “ life ’’ of the aircraft, 
that is approximately 


3,000 x 5 x 200= 3,000,000 miles. 


Again, taking Major Green’s figures of 3d. 
per passenger mile (with a passenger plus 
baggage weighing 220 lb.) or 
0.01365d. /lb. /mile, 
the value of each pound saved would be 
approximately £170, similar to the American 
figure quoted by Major Green. This is 
correct if full loads could always be assured, 
but as this is most improbable, the former 
estimate gives the more reasonable value. 
Yours faithfully, 

Epwarp LoveELert. 


To the Editor. 
lith May, 1945. 


Dear Sir,—Major Green’s paper on 
weight saving is very interesting and oppor- 
tune. We must increase the efficiency of 
our new aircraft as much as possible if we 
are to compete successfully in the inter- 
national market. It is hoped that the many 
production engineers who have come into 
the industry during the war period will read 
the paper. 

The majority of people in the aircraft 
industry or even in the design offices, do 
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not believe that weight saving is so impor- 
tant. It should also be emphasised that it 
is against the immediate interests of the 
majority of people in the industry to reduce 
weight. The draughtsman must reduce his 
clearances and thus risk fouls. The detail 
stressman runs more risk of someone else 
finding the part weak and his work will be 
increased many times. The works are faced 
with profiling instead of straight cuts, 
manipulating thin material, using high 
grade materials which require extra heat 
treatments and are more difficult to machine. 
Inspection departments are faced with more 
inspection operations and the necessity for 
scrapping a much larger proportion of work. 


Managements and directors are faced with 
delay: delay in getting drawings out; delay 
while methods of manufacturing the fragile 
parts are worked out; delay due to scrap. 
The maintenance engineer is faced with an 
aircraft with reduced accessibility and with 
the necessity of providing and using much 
more equipment. All these individuals are 
against weight saving and they are con- 
tinually bombarding the designer. They say 
““we are cutting it too fine,’’ ‘‘ a casting 
will be easier,’’ “‘ can’t we have a straight 
cut here,’’ “‘ the thing is too fragile it will 
get damaged in the stores,’ ‘‘ we can't 
weld this it is too thin, we must have 
allowance for over-size bolts,’’ etc., etc., 
and perhaps the most dangerous cry of all 
from the efficiency point of view, ‘‘ we must 
get the drawings out’’ (one can add 
somehow ’’ or anyhow under one’s 
breath). The fact is that because weight 
saving is so important these common sense 
statements must be largely ignored. The 
aircraft must be unsatisfactory on_ the 
ground, to a certain extent, in order to 
achieve efficiency in the air. 


ce 


The criterion of a guinea per oz. should 
be applied to the aircraft from the very 
beginning, especially by those who write the 
specifications. A large number of small 
items such as special slinging and jacking 
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points, the splitting up of aircraft into small 
pieces for ease of transport and manufac- 
ture, the provision of large doors for ease 
of maintenance, and of cowls sufficiently 
robust to stand jumping on, the provision 
of unnecessary flooring (especially on wing 
surfaces), the specification of margins in 
fuel and oil and water, etc., all these things 
and many more (especially in the case of 
the Fleet Air Arm) reduce the efficiency of 
the aircraft before it is begun. Maintenance 
engineers must also be educated to the idea 
that the aircraft they are servicing is worth 
a (marginal) guinea an oz. They should 
never tread on the aircraft anywhere if the 
work can be done without doing so. A 
great deal more money should be spent on 
staging and ground equipment generally to 
avoid adding a few ozs. to the aircraft. It 
is suggested that a bonus on weight saving 
could be given to the design offices as well 


as to outside equipment manufacturers. 
Junior draughtsmen must be trained to make 
every dimension on their drawings as small 
as they reasonably can. 


Before dimensional tolerances can be 
reduced a great deal of tightening up will 
have to be done first of all to ensure that 
the article produced really is to drawing 
tolerances. 


In short an improvement in our standards 
of workmanship in the shops and _ the 
drawing office is necessary and it must take 
place quickly. 

If this paper of Major Green’s helps to 
convince some of those who are in power in 
the aircraft industry that weight saving is 
worth money to them, it will have served 
a very useful purpose. 

Yours faithfully, 
A. H. Crawsnaw, A.F.R.Ae.S. 
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The Aircraft Servicing Manual. 
T. G. Preston and G. W. Williamson. 
Paul Elek (Publishers), Ltd., London. 
1945. 10/6 net. 


T. G. .Preston is a first officer in Air 
Transport Auxiliary and G. W. Williamson 
served as chief engineer in the same service, 
so they write with considerable authority on 
a subject of ever-increasing importance. 

A very considerable amount of accurate 
and useful information has been compressed 
into the 120 pages of this manual. Chapter 
I deals with safety in flight, the organisa- 
tion necessary of the A.I.D. and A.R.B., 
aircraft licences, maintenance, modifica- 
tions and repairs, overhauls and renewal 
of certificates of airworthiness. Chapter II 
is concerned with airframe construction and 
erection. Chapter III with controls, under- 
carriages, tyres and brakes. Chapter IV 
with instruments, electrics, de-icing and fire 
protection. Chapters V and VI with aero 
engines, accessories and maintenance, and 
the final chapter with maintenance and 
inspection of complete aircraft. 

Naturally, in a book of this size, it is 
not possible to go into all the hundred and 
one details which are so necessary in the 
full overhaul, maintenance and servicing of 
aircraft and aircraft engines, but the authors 
have prepared an excellent foundation upon 
which those concerned with airworthiness 


can build with confidence. The book has a 
useful index which adds to its value as a 
work of reference, and a list of books of 
use to licensed aircraft engineers. 


Spherical Trigonometry for Navigators. 
By Charles Williams, M.A. (Oxon). 
Sir Isaac Pitman and Sons, Ltd. 1945. 
5/-. 

One of the difficulties with ali aeronautical 
literature is that whenever a book is pub- 
lished it caters for a demand already three 
or four years old. This can certainly be 
said for Mr. Williams’ book. 

No attempt has been made to make the 
title an excuse for providing a text book 
of spherical geometry, the contents being 
well selected to give every thing the navi- 
gator or navigational teacher requires with 
no unnecessary information. Little previous 
mathematical knowledge is required to ob- 
tain full understanding of the text and Mr. 
Williams has taken great pains to make his 
figures as visual as possible. It is a great 
pleasure to see examples worked out in the 
type of problem which will confront the 
navigator and not in the purely theoretical 
values of school trigonometry. 

Altogether the book succeeds in its pur- 
pose and should prove useful to all who 
are interested in this practical problem. 
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Grosvenor 4131 


Studley 121-2 
Croydon 0191 


Shepherds Bush 
1220 
Sheffield 25907 


Victoria 8323 
(6 lines) 
Grosvenor 2771-2 


Luton 2960 
Rainham 34 
Wargrave 218 
Holborn 9791 
(4 lines) 

Oxford 77701 
Cambridge 3434 


Ipswich 2201 


Acocks Green 1607 
Guildford 3232 
Failsworth 2020 
Derby 2424 
Burnham 686-8 
Willesden 2480 
Gloucester 4431 
Maida Vale 
7366-7-8 


Enfield 3434 and 
1242 
Whitehall 7271 


Victoria 0531 
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100 
14 
298 
1 
3 
9 
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361 
580 
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39 
23 
12 
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SIMMONDS AEROCESSORIES LTD. 


Simms Moror Units 

Sm1ITHS AIRCRAFT INSTRUMENTS 
Lrp. 

THE SPERRY GYROSCOPE Co. LTD. 


M. E. Stace & Co. LTD. 


STANDARD TELEPHONES & CABLES 
Lrp. 


TAYLORCRAFT AEROPLANES 
(ENGLAND) 
THE TECHNOLOGICAL INSTITUTE 

OF GREAT BRITAIN 
TITANINE LIMITED 


TusBes LIMITED 
ERNEST TURNER GROUP 


ERNEST TURNER (LONDON) 
Lip. 

ERNEST TURNER (WEAVING) 
Lrtp. 

ERNEST TURNER ELECTRICAL 


INSTRUMENTS 
CHas. DouLp & Son 


TURNER MANUFACTURING Co. Lip. 


THE UNITED STEEL COMPANIES 


LIMITED 


VICKERS-ARMSTRONGS LIMITED 
(AIRCRAFT SECTION) 


VoKEs Ltp. 


WaDKIN LiD. 


WarRWICK AVIATION COMPANY 

WESTLAND AIRCRAFT LIMITED 

CuHas. WEston & Co. LTD. 

A. C. WicKMAN LIMITED 

HENRY WIGGIN & CoMPaNy Lip. 


WILKINSON RUBBER- LINATEX 

WILLIAMSON MANUFACTURING Co. 
Lrp. 


WoRCESTER WINDSHIELDS AND 
CASEMENTS LTD. 


YORKSHIRE ENGINEERING SUP- 
PLIES LTD. 

THE YORKSHIRE PATENT STEAM 

WacGon Co. 


DIRECTOR Y 


OF 


Great West Road, Brentford, London 


Oak Lane, East Finchley, London, N.2 
Cricklewood Works, London, N.W.3 


Great West Road, Brentford, Middlesex 
14 Portland Street, Cheltenham 


New Southgate, London, N.11 


Britannia Works, Thurmaston, Leicester 


39 Temple Bar House, Fleet Street, 
London, E.C.4 


Colindale, London, N.W.9 


Rocky Lane, Aston, Birmingham, 6 
Northdown House, Northdown Street, 
King’s Cross, London, N.1 


Wulfruna Works, Moorfield Road, Wol 
verhampton 


17 Westbourne Road, Sheffield, 10 


Vickers House, Broadway, Westminster, 
London, S.W.1 

Weybridge Works, Weybridge, Surrey 

Putney, S.W.15 


Green Lane Works, Leicester 


Warwick 


Yeovil 

Torrington Avenue, Coventry 

Tile Hill, Coventry 

Wiggin Street, Birmingham 

Frimley Road, Camberley, Surrey 

Litchfield Gardens, Willesden Green, 
London, N.W.10 

Barbourne, Worcester 


Bronze Foundries, Upper Wortley Road, 
Leeds, 12 
Hunslet, Leeds, 10 


ADVERTISERS 


Ealing 2212 
(18 lines) 
Finchley 2262 
Gladstone 3333 


Ealing 6771 
(10 lines) 
Cheltenham 
52021-2 
Enterprise 1234 


Syston 86106-8 


Central 5940 


Colindale 8123 
(6 lines) 

Aston Cross 3030 
Terminus 6674-5-6 


Wolverhampton 
24456 (5 lines) 


Sheffield 60081 
(7 lines) 


Abbey 7777 


Byfleet 240-243 


Leicester 

27114 (4 lines) 
28021 (3 lines) 
Warwick 693 


Yeovil 1100 
Tilehill 66291-2 
Tile Hill 66271 
Edgbaston 2245 
Camberley 1595 


Willesden 
0073-0075 
Worcester 3326 
(3. lines) 


Leeds 38234 and 
38291 

Leeds 76551 

(2 lines) 
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TODAY Is 
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 Avimo Optical ‘Mechanical - Electrical 
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and Rircraft Equipment wil incorporate all 


“tremendous: development. 
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APPROVED UNDER AIR NAVIGATION RULES FOR CIVIL AVIATION 
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Designed & Manufactured by 


HENRY MILLER co. 
a oe WORKS, STANDARD ROAD, 
PARK ROYAL, LONDON, N.W.10. 
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— 
Stirling clear of Soft Ground, Forward. Towing Attachments being made. 


As HENSON, whose 25-h.p. steam-propelled aeroplane 
of 1843 is illustrated above, ranked among those who 
pioneered aviation, so the makers of Dagenite batteries 
pioneered the construction of AiRCRAFT ACCUMULATORS. 
To-day, because they embody the 
results of a rich experience, Dagenite 
batteries are an essential of the most 


modern aircraft. 


Illustrated is the Dagenite Aerobatic Unspillable Battery. 


Other types for the aircraft itself and for ground starting are supplied. 


AIRCRAFT BATTERIES 


PETO AND RADFORD, 50, GROSVENOR GARDENS, LONDON, S.W 1 


PRID/45 
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PIONEERING 
> DAGENITE 


PIONEERS OF SCIENTIFIC FILTRATION 


really efficient filters are not mere gauze and fabric 
devices. We, of Vokes, who have won the repu- 
tation of producing the finest filters in the world, 
do not simply stitch together such materials and 
cut and fold the results into convenient shapes. 
Each type of filter is carefully designed for its 
particular job ; it is the consequence of successful 
research and experiment, and of a quarter-of-a 
century’s specialised manufacturing experience. 


For instance, each of the air filters we have pro- 
duced during the last twelve years for no less than 
87 types of British and American aircraft ; each 
possessed its own separate problem, its own 
special requirements. Many filters had to be 
fitted to aircraft already in production. 


The filter housing must prevent leakages and at 
the same time fit snugly into the cowling in 
conformity with the aircraft's general design. All Two typical examples 
such parts are taken care of ; the die-stamping, of the eo —_ 
the sheet metal work involved, is all parc of our " 


job, designed and executed at our own works. 


You can trust the 99°9 per cent. efficiency of a 
Vokes’ Filter. The Fighting Services do! Vokes 
manufacture over 3,000 models to meet all 
possible needs. 


CONTRACTORS TO THE BRITISH AND DOMINION GOVERNMENT 


VOKES LTD.. LONDON. 


PIONEERS OF SCIENTIFIC FILTRATION 


Designers, Manufacturers and Patentees of Air, Oil and Fuel Filters and of complete Cleaner Installations and Silencers 
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TAB BOXES 


NEW PATTERN — MARK Ill & 1¥ 
Aileron elevator and rudder boxes which can 
be used separately or built up into one 
component, assembled for right or left hand by 
transposition of Indicator and Hand Wheel. 


FULL DETAILS ON REQUEST 


BrownBrothers 


AIRCRAFT ENGINEERS 
GREAT EASTERN STREET, LONDON, E.C.2 


Printed by the Lewes Press (Wightman & Co., Ltd.), Friars Walk, Lewes, England, and Published by the Royal 
Aeronautical Society, 4, Hamilton Place, London, W.1, England. 
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